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A question often heard in recent months, and especially 
in TRB offices and meetings, is, When will the next edition 
of the Highway Capacity Manual be ready? For the past 
several years, that question has had a prominent place on 
the annual and midyear meeting agenda of the TRB Com- 
mittee on Highway Capacity and Quality of Service. As 
any user of this manual can attest, however, development 
of the next edition must be viewed as a complex and 
monumental effort that could tax the resources of well- 
funded agencies and that would not even be approachable 
by a timid group of volunteers. 

Historically, the two earlier editions in 1950 and 1965 
benefited immeasurably from the strong, dedicated sup- 
port of the U.S. Bureau of Public Roads (now the Federal 
Highway Administration), although extensive contribu- 
tions by volunteers from the TRB Committee on Highway 
Capacity were acknowledged in both cases. The use of 
the first and second editions is indicated by the sheer 
number of copies produced: Some 26 000 copies of the 
1950 manual and 30 000 copies of the 1965 manual have 
been distributed. The 1965 manual is now in its seventh 
printing, and demand for it remains steady. 
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In view of the amount of effort involved in producing 
each new issue, the publishing schedule of 1950, 1965, 
and early 1980s seems reasonable. Some argue, however, 
that 15 years is indeed too long between updates and 
that some process permitting more frequent updating 
would be desirable. TRB agrees that, as soon as it is avail- 
able in usable form, each new advance should be woven 
into practice through revision of this popular guidebook. 
To this end, TRB will give serious consideration to pro- 
duction of the new edition in some form of loose-leaf, 
loose-chapter, or loose-section binding. This will facilitate 
the orderly introduction of new or revised material and 
avoid the difficult problem of trying to select the most 
opportune time to reissue the entire book. 

A loose binding also has disadvantages. Such binding 
is expensive, and it seems impractical to maintain mailing 
lists of owners so that revisions can be sent. More likely, 
a general announcement of revisions as they become 
available will be widely distributed so that manual holders 
can order the new material. Periodic publication by TRB 
of the latest contents, by date of issuance, will also be 
useful to users to ensure that they are working with the 
latest procedures. 

Other administrative questions will have to be answered 
as we approach publication. How big should the book be? 
Some users long for the thin, small 1950 edition, but the 
trend seems to be toward adding more material to the 
1965 edition. How much can be excised from the present 
text without harm? Should appendixes and sample prob- 
lems be included? published separately? published at all? 
Many other questions will surely surface and demand at- 
tention. 

Recently, A. D. May, Jr., chairman of TRB Group 3 
Council, observed that the next edition would likely serve 
through the remainder of this century before being sub- 
stantially or completely rewritten: a sobering thought, 
indeed. In fact, the changes certain to take place in in- 
dividual transportation vehicles and systems by 2000 be- 
cause of energy, environmental, and other factors might 
mean that the next edition is the last edition for trans- 
portation as we know it today! 

Who needs a new highway capacity manual? Which 
agencies have an interest in it, and to what extent are 
those interests compatible? Users can be categorized as 
planners, designers, and operators. Some will argue that 
today use by planners and designers is minimal, since we 
are not planning, designing, and building new facilities to 
the extent that we once did. These same people suggest 
that the emphasis should be on operation uses to help us 
realize the greatest utility from our existing physical 
plant. However, we will undoubtedly continue to plan, 
replan, design, and build some new facilities and modify 
others, and the needs of the planner cannot be ignored. Sim- 
ilarly, we will likely redesign and reconstruct existing 
facilities for many years to come, and thus designers will 
still find HCM guidance desirable. Certainly, some added 
emphasis on operation is also justified. 

Should the next edition be designed for use interna- 


tionally? Will U.S. practice be transferable to Australia? 
India? South America? Mexico? Canada? Africa? The 
1950 and 1965 editions were widely translated and used 
in other countries, perhaps more literally than was actually 
justified, for driver characteristics, vehicle characteristics, 
vehicle mixes, roadway geometry, traffic contro! devices, 
and other pertinent capacity influences vary widely 
throughout the world. Therefore, the general feeling is 
that the user perspective will remain as it was in the mid- 
1960s and that no attempt will be made to produce a 
manual that is universally applicable—quite likely an im- 
possible task in any event. The focus of the design of the 
next HCM will be largely U.S. and Canadian audiences, 
although others will be free to use it as they do at present. 

TRB must consider many viewpoints and interests as 
the next edition is being prepared. Under past chairman 
R. C. Blumenthal and present chairman James H. Kell, 
the committee wants to continue its leadership role in 
reviewing and approving the elements of text as they are 
developed and brought together into a final manuscript. 
TRB is encouraging the committee to do just that. Com- 
mittee members are also developing text material for an 
expanded chapter on transit and a new chapter on pedes- 
trians. 

Interest within the Federal Highway Administration 
is manifested by major research funding being supplied 
in areas in which there are still gaps in knowledge. Major 
research projects are under way or planned to bring to- 
gether what has been learned about capacity of freeways 
since 1965, especially with regard to ramp junctions and 
weaving. Further, an extensive research project is planned 
for urban arterials and intersections, identified by the 
TRB Committee on Highway Capacity and Quality of 
Service as one of the large remaining gaps in our knowl- 
edge of capacity. These efforts will surely produce results 
that will greatly influence the next HCM; in the case of 
intersections, it may actually provide the only basis for 
major revision of present chapter 6 procedures, Other 
recent work, notably on intersection delay, is also con- 
sidered useful to the next edition. 

Through its funding of the National Cooperative High- 
way Research Program (NCHRP), the American Associa- 
‘tion of State Highway and Transportation Officials 
(AASHTO) has committed financial resources toward de- 
velopment of inputs to the next edition. The objectives 
of the first phase of this project, which got under way 
this year, are to assemble recent research results that can 
be used to update the 1965 manual and to develop a 
phase 2 and a phase 3 research plan for devising new 
manual procedures where needed. Funding has been pro- 
vided to carry out the latter research. Other NCHRP 
projects have also contributed new knowledge of effects 
on capacity of trucks and grades, weaving, ramp usage, 
signals, and signal systems, all of which will be considered 
as the next HCM text is drafted. Many HCM users, of 
course, are employed by the member states of AASHTO. 

The Institute of Transportation Engineers (ITE) has 
also expressed considerable interest in contributing to the 


1 Rural two-lane roads are still very much with us and 
assume greater importance as traffic carriers as we build 
fewer and fewer replacements for them. Tools are needed 
to permit more accurate estimates of capacity as such 
roads are modified and upgraded. 


2 The urban intersection of yesteryear with peak recrea- 
tional traffic flow may still suffer the same congestion to- 
day. Better analysis tools are needed to /et transportation 
managers predict the effects of improvements on capacity. 


3 No capacity problems in view at this time of day, but 
this type of urban arterial with signalized in tersections still 
holds many unknowns for those who wish to predict its 
capacity with confidence. 


next edition through the technical committees in its 
Technical Council. Many HCM users are, of course, 
counted among the active members of ITE. 

Research reports from Canada and the Organization 
for Economic Cooperation and Development suggest 
that there is strong interest in HCM procedures outside 
the United States. The Canadian work, especially because 
of obvious similarities, will likely be useful. 

The somewhat special interests in and desires for the 
next HCM of these diverse groups add considerably to the 
difficult coordination and scheduling effort required for 
the next edition but also make distinct and perhaps 
unique contributions, without which a new HCM is not 
likely. 

Table 1 gives a comparison of the 1950 and 1965 HCM 
chapter titles that appeared in the July 1966 Traffic Quar- 
terly. The Committee on Highway Capacity and Quality 
of Service is currently working toward a new grouping of 
related chapters into the four sections given in Table 2. 
These sections facilitate present subcommittee work, but 
are by no means final choices. Neither is the wording for 
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the section and chapter titles final at this point. Notably 
absent in Table 2 is the name of Chairman Kell, who is 
nonetheless heavily involved in coordinating the subcom- 
mittee efforts and in providing liaison with other interest 
groups. Chairman Kell has also announced his intention 
to use nOncommittee members in subcommittee work 
that volunteers may be able to contribute to; any who are 
interested in such work are invited to communicate di- 
rectly with Chairman Kell or K. B. Johns of TRB staff. 

In the preceding discussions, emphasis has been on 
conducting research needed to fill knowledge gaps and on 
synthesizing research findings into new or expanded texts. 
It appears obvious to some, if not most, that a major tech- 
nical writing effort must also be mounted if we are to 
publish a cohesive, interlocking text and not just an as- 
semblage of independent contributions in several writing 
styles. Few of the parts of anew HCM will stand inde- 
pendent of the other chapters; they must be carefully 
cross referenced. This, along with a technical review and 
approval, is likely to represent the last major effort be- 
fore editing and printing, even though some advance work 


toward this end is envisioned under phases 1 and 3 of the 


NCHRP project. 


It will be obvious to many readers that in a number of 
areas we have learned enough to permit an immediate up- 
dating of the 1965 HCM. It will be equally obvious to 


those who have ever prepared a major text for publication 


that at some point a line must be drawn and a decision 


all agencies capable of contributing and at the same time 
give strong encouragement to a continuation of the ef- 
forts by volunteers. TRB hopes to draw on the talents 
and resources of all highly motivated and interested indi- 
viduals, groups, and agencies to the end that the best pos- 
sible new HCM can be published within the shortest 
practical time period. 


Table 1. Chapter Content of the 1950 and 1965 
Manuals. 

1950 1965 

Introduction Introduction 
Definitions Definitions 


Maximum Observed Traffic 
Volumes 

Fundamentals of Highway 
Capacity 

Roadway Capacities For 
Uninterrupted Flow 


Signalized Intersections 

Weaving Sections; Unsignalized 
Cross Movements 

Ramps and Their Terminals 

Relating Hourly Capacities to 
Annual Average Volumes 
and Peak Flows 


Traffic Characteristics 

Capacity of Level of Service 

Factors Affecting Capacity and 
Service Volumes 

At-Grade Intersections 

Weaving 


Ramps 
Freeways and Expressways 


Streets and Highways Without 
Access Control 
Bus Transit 


made to publish what is known now rather than wait for 
complete knowledge, which can never be attained. The 
best judgments tell us that new research has great poten- 


tial for filling major remaining gaps in knowledge. There- 


fore, to proceed at once with an HCM update would 
forgo the value of the version possible in the early 1980s 
that would reflect the findings of this new research. 
Hence, the decision has been made to do all possible to 
stimulate the needed research as quickly as possible by 


Table 2. Proposed sections of new Highway Capacity 
Manual. 


Sec- 
tion Name 1965 HCM Responsible Subcommittee 
1 Basics Chapters 1 Jack Schlaefli, chairman, 
through 5 Don Berry, R. C. Blumen- 
thal, Joel Leisch, Fred 
Rooney 
2 Rural high- Part of Fred Rooney, chairman, 
ways chapter10 Arthur Carter 
3 Freeways Chapters William McShane, chairman, 
7,8,and9 Joseph Hess, Jerry Kraft, 
Joel Leisch, Louis 
Pignataro 
4 Urban 
streets 
At-grade Chapter 6 Jack Hutter, chairman, Don 
intersec- Berry, R. C. Blumenthal, 
tions Gerald Skiles 
Urban Part of Ed Lieberman, chairman, 
arterials chapter10 Don Berry, R. C. Blumen- 
thal, Gerald Skiles 
Transit Chapter 11. Thomas Jordan, chairman, 
Herbert Levinson 
Pedestrians None Jeffrey Zupan, chairman, 


Arthur Carter 


The high cost of incompatible highway 
standards 


Webster B. Todd, Jr. 


The National Transportation Safety Board (NTSB) is re- 
sponsible for investigating large-scale accidents in all 
modes of transportation and making recommendations 
for the correction of safety problems revealed by the 
investigation. NTSB also exerts a general oversight over 
the state of transportation safety: It performs special 
studies and investigations in transportation safety, eval- 
uates the effectiveness of other agencies in preventing ac- 
cidents, appraises the state of transportation safety, and 
makes appropriate legislative and administrative recom- 
mendations. 

As early as 1969, NTSB studied the problems of the 
diverse origins of safety standards affecting the highway 
transportation system. A review of the mix of vehicles 
and the design of the highway transportation system re- 
vealed that safety standards for vehicles, drivers, and 
highways were technically incompatible. The incompati- 
bility hindered the analysis of highway operations and 
prevented the definition of a system, involving the high- 
way, vehicles, and drivers. Those who have studied safety 
administration in other modes of transportation will ap- 
preciate that safety analysis is impossible when one can- 
not define the operating system. 

What is incompatibility of standards, and how does 
that affect a system? A standard is incompatible when 
the subjects of the standard must operate together but 
the wording of the standard does not clearly indicate 
whether they can do so. For example, highway design 
and the selection of highway signs and speeds must be 


Mr. Todd is chairman of the National Transportation Safety Board, 
Washington, D.C. This article is based on his presentation to a 
conference session on compatibility of standards at the Fifty- 
sixth Annual Meeting, Transportation Research Board, Washing- 
ton, D.C., January 1977. 


1 The Interstate highway system is 
a potential major source of fuel econ- 
omy because it does not include grades 
of more than six degrees and restricts 
speed to 88.5 km/h (55 mph). 


2 Absence of standards to protect 
highway bridges from collision with 
marine vessels can be very costly, says 
the author. Example is the severing 
of the Benjamin Harrison Bridge in 
Virginia following a collision with the 
ship Marine Floridian. 


Webster B. Todd, Jr. 
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compatible for safe and efficient operation. In 1969, 
NTSB selected as examples four incompatible standards 
that had been developed by no fewer than 10 organiza- 
tions independently and proposed that the Federal High- 
way Administration take the lead in resolving the prob- 
lem of standard incompatibility. 

After 2 years of study, the Federal Highway Admin- 
istration assigned this problem to the Transportation Re- 
search Board. Normally, NTSB does not attempt to solve 
problems that it has defined for other agencies. However, 
because this problem of incompatible standards is funda- 
mental to the approach to safety regulation, NTSB fol- 
lowed up its 1969 recommendation with an additional 
presentation in 1971. The second presentation described 
three additional difficulties caused by incompatible stan- 
dards and proposed no fewer than eight small-scale or 
large-scale approaches that would be useful in attacking 
the problem of incompatibility of standards. These are 
the proposals now before the Transportation Research 
Board. 

Energy conservation and efficiency of modes were not 
issues in 1969. In that early report NTSB did mention 
the need for compatible standards to aid efficiency as 
well as safety, but no one was really interested then in 
fuel economy or energy conservation. Nor was there any 
need then to consider alternative choices among modes 
of transportation, something that is now implicit in policy 
statements of the U.S. Department of Transportation. 
These considerations require that highways be studied as 
asystem. 

Even in 1969, NTSB pointed out that every new stan- 
dard added would some day have to be adjusted for com- 
patibility. Since then, costs of incompatible standards 
have become apparent in terms of highway system design 
problems not satisfactorily resolved. 

In 1971, the idea of defining the environmental condi- 
tions to be met by a highway system in the same way for 
all elements of the system—the vehicle, the driver, and 
the highway—seemed a technical matter. In its 1971 pre- 
sentation, NTSB pointed out that, when equipment is 
not defined for a certain environment, there would be 
widely varying efficiency in highway operations: “School 
bus transportation systems are halted, schools are closed, 
and employees are delayed or absent in the Washington, 
D.C., area under only slight deteriorated winter weather 


which would cause no adjustments in Cleveland, Chicago 
or Minneapolis.” 

Not long after the 1971 presentation, southern Cali- 
fornia experienced a major earthquake, which prominently 
involved Interstate highways and highway bridges. The 
Interstate highway system was not specified to resist any 
particular environment and federal requirements did not 
include earthquake-resisting design. NTSB performed a 
special study and found that federally funded bridge 
spans simply slipped off their piers under relatively small 
movement, destroying the integrity of the highway sys- 
tem and preventing its public use. During the study, an 
examination of similar bridges in the San Francisco area 
revealed that, although the Bay Bridge and the Golden 
Gate Bridge had been designed to meet locally developed 
earthquake criteria, the approaches to these bridges and the 
the network of major overhead freeways were susceptible 
to the same type of disabling earthquake damage as that 
which occurred in southern California. 

NTSB recommended that a study be made of ways to 
modify these elevated spans so that small movements will 
not cause them to slip off their piers. Today, however, it 
is not certain that many of the key highways and bridge 
approaches in the San Francisco area would survive an 
earthquake that measured 7.0 on the Richter scale. Fail- 
ures of these approaches could render the two major 
bridges unusable, even though they themselves remain 
standing. 

The key failure here is a failure to produce compatible 
standards that consider highways and bridges as a system. 
Environment has not been defined; therefore, the require- 
ment has not been imposed that the highway system as a 
whole resist any particular class of environmental stress. 

Curiously, one facility in the San Francisco area will 
almost certainly survive a 7.0 earthquake and continue to 
provide transportation. That facility is the San Francisco- 
Oakland Tunnel of the Bay Area Rapid Transit (BART) 
System. It will survive because the earthquake environ- 
ment to be resisted was considered in the system design 
and the design meets the specification. 

Highway bridges may also be struck by a marine vessel. 
As a result of thse collisions there have been two major 
failures of highway bridges over Lake Ponchartrain in 
Louisiana and one major failure each at Brunswick, 
Georgia, and the Chesapeake Bay Bridge-Tunnel. All 


Commercial aviation is better or- 
ganized as a system than highways, 
resulting in more favorable safety 
ratios. 
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three of these failures resulted when the unguarded bridge 
was struck by a vessel and spans were nudged off their 
piers and fell into the water. When these bridges were 
built, there were no requirements that they be protected 
against such a possible hazardous environment because 
there were no standard definitions of environment used 

in highway system design. The lessons were learned after 
the accidents occurred. 

The Interstate highway system is potentially a major 
source of fuel savings because it has no grades steeper 
than 6 percent and vehicles must travel at speeds of 88.5 
km/h (55 mph). To take the best advantage of this de- 
sign for fuel economy, we need to analyze other factors . 
such as power-to-mass ratio of vehicles and performance 
on other highways. Such an analysis is important because 
50 to 60 percent of the petroleum is used on the high- 
ways. 

One of the things that the analysis reveals is that motor 
vehicles are not rated according to their ability to ascend 
grades. The National Highway Traffic Safety Administra- 
tion provides information on the acceleration capability 
of vehicles in passing on a level surface, but no informa- 
tion is available on performance on grades. Vehicle tests 
must, therefore, be made or estimates calculated before 
the analysis. Even after the analysis, it is the analyst and 
not the purchaser who knows what the grade performance 
of a vehicle may be. Integrating vehicle performance, 
highway design, and fuel savings is not possible, therefore, 
because there is no linking standard. 

AASHTO has proposed rebuilding highways by simply 
repaving them without improving grades or straightening 
curves. With such an approach, less fuel will be consumed 
by construction equipment, but more will be required for 
all vehicles that use the roads. This is another example 


of the need to consider all elements as a part of asystem. ~ 

Should we again consider electronically controlling 
automobiles on highways to save fuel? This was consid- 
ered in the late 1960s for safety and convenience reasons, 
but was rejected for cost reasons. But, now, millions of 
automobiles carry miniaturized radio transmitters, so 
cost.is no longer a major factor. Unfortunately, however, 
we still lack compatible standards and do not yet have a 
system concept of highway operation, which may explain 
why the speed limit is the only change made to highways 
to conserve energy. 

The problem of incompatibility continues essentially 
unchanged since 1969, except that many more standards 
have been created, none of which was reviewed for 
compatibility with those previously issued. In addition, 
compatible standards and the system concept of highway 
operations are more important now than they were ear- 
lier because we must find additional ways to save fuel 
without permitting safety losses. 

System efficiency is becoming a factor in the competi- 
tion among transportation modes. Railroads, commercial 
aviation, and pipelines are highly organized as systems. 
The advantage of system organization shows in more 
favorable fuel economy and safety ratios for railroads 
and in more favorable safety ratios for commercial avia- 
tion in comparison with highway transportation. Only 
two highway vehicles—buses and motorcycles—now have 
fuel economy ratios comparable with vehicles of com- 
peting modes, and they account for only a small part of 
the highway transport. System organization of highway 
transport through compatible standards will improve 
both fuel efficiency and safety on highways and thereby 
allow highways to maintain a competitive position with 
other modes. 


The National Transportation Safety 
Board recommended retrofitting de- 
vices to earthquake-susceptible 
bridges so that decks would not slip 
off piers under small movements. It 
is doubtful, NTSB says, that many 
bridges would survive earthquakes 
like this 1971 California example. 
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How can the Transportation Research Board improve the 
nature and use of the Highway Research Information Ser- 
vice? This question was the theme of a workshop held at 
the University of California, Berkeley, May 19 and 20, 
1977. Representatives from 14 state highway and trans- 
portation departments and other users from the western 
United States attended the workshop, which was chaired 
by Adolf D. May, Jr., University of California, Berkeley. 

Task group chairpersons were Lorna Flesher, California 
Department of Transportation; Carl Crumpton, Kansas 
Department of Transportation; and Barbara Russo, Wash- 
ington State Department of Highways. Beverly Hickok, 
librarian for the Institute of Transportation Studies of the 
University of California, Berkeley, was host coordinator 
for the workshop. Participants included representatives 
from the state highway and transportation departments 
in Arizona, California, Colorado, Idaho, Kansas, Montana, 
Nevada, New Mexico, North Dakota, Oregon, South 
Dakota, Utah, Washington, and Wyoming; the Transpor- 
tation Center at Northwestern University; the Metropoli- 
tan Transportation Commission of Berkeley, California; 
the Department of Civil Engineering and the Institute of 
Transportation Studies of the University of California, 
Berkeley; the Federal Highway Administration and the 
Office of the Secretary of the U.S. Department of Trans- 
portation; and the Transportation Research Board. In 
preparation for the workshop, all states were invited to 
suggest agenda items for the discussion groups. 

In the initial plenary session, the HRIS operations, 
services, and products were reviewed. It was noted that 
the HRIS data base now contains about 11 000 research 
in progress summaries and nearly 62 500 abstracts of 
research reports, journal articles, technical papers of con- 


ference proceedings, and other documents. Approxi- 
mately 40 percent of the stored records represent non- 
U.S. projects and documents. A significant input trend is 
to acquire machine-readable records on computer mag- 
netic tape from other information centers. Approxi- 
mately 40 percent of the 1977 input has been acquired 

in machine-readable form. 

HRIS now offers four major services: batch mode 
file searches on a weekly basis, monthly distribution of 
TRB-selected HRIS responses to search requests, monthly 
current awareness service, and quarterly publication of 
HRIS Abstracts. \n addition, HRIS is a supplier to the 
TRIS-on-line data base at Battelle Columbus Labora- 
tories. Users of TRIS-on-line can thus search HRIS rec- 
ords and those of other information services. The TRIS- 
on-line data base now contains 32 700 HRIS records; 

25 000 abstracts that correspond to issues of HR/S Ab- 
stracts published from June 1971 through December 
1976 and 3800 summaries of research in progress in the 
United States are available for searching in the T RIS-on- 
line data base. In cooperation with the International 
Road Federation, HRIS has also contributed 3900 sum- 
maries of non-U.S. ongoing research projects to the on- 
line file. About 15 HRIS sponsors are now using the 
TRIS-on-line service. 

All 50 state highway and transportation departments, 
Puerto Rico, the District of Columbia, and the Federal 
Highway Administration have obtained products and ser- 
vices from HRIS during 1977. Forty-seven of these TRB 
sponsors requested 620 file searches on specific subjects 
during 1976. 

The typical response to a sponsor's file search con- 
tained 85 selections. User feedback from HRIS file 11 
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searches showed that 95 percent of respondents judged 
the retrieval results to be either valuable or extremely val- 
uable. 

Each month a selected list of file search subjects is 
circulated to sponsors, who may then request copies of 
the file search responses. Ina typical month 47 sponsors 
each requested 7 of the 9 responses that were offered. 
The HRIS current awareness service provides computer 
printouts of records stored by HRIS during the previous 
month, packaged by sets of HRIS subject areas. During 
1976 each of 37 sponsors requested 5 of the 8 packages 
available each month. The typical current awareness 
package contained 120 information items. Twenty-three 
sponsors received a special transportation energy current 
awareness package. During 1977 each quarterly issue of 
HRIS Abstracts contained about 1000 abstracts of docu- 
ments from U.S. and non-U.S. sources. Sponsors received 
1300 copies of the 2500 copies distributed each quarter. 
Feedback on HA/S Abstracts and other HRIS services 
was obtained through a questionnaire survey in April 
1976. 

Major findings from the survey were published in the 
Information Services Section of Transportation Research 
News, No. 67, November-December 1976, and in the 
final report of the Central Region HRIS Users Workshop, 
October 1976, held at Northwestern University. Further 
analysis of the survey responses disclosed the following: 


1. Publications received by librarians are used by many 
people and much more frequently than those received 
by TRB representatives; 

2. TRB representatives in state highway and transporta- 
tion departments prefer HR/S Abstracts to be pub- 
lished semiannually instead of quarterly, and other 
groups of users prefer a quarterly publication; 

3. Publications received by TRB representatives are used 
by more people than those sent to any other group ex- 
cept librarians; 

4. State and federal government respondents have gen- 
erally learned about HRIS within their own organiza- 
tions, but respondents from other organizations (par- 
ticularly academic institutions) more frequently learned 
about HRIS from TRB publicity; 

5. Government organizations use HRIS publications pri- 
marily for browsing and current awareness, but indi- 
viduals from universities and industry use them for 
searching specific questions; 

6. State transportation department respondents are very 
much aware of the selected responses and find them 
very useful (more popular than file searches), but fed- 
eral respondents appear to be largely unaware of this 
product; 

7, Governmental agencies find foreign information of 
little value, but academic organizations and industry 
find the non-U.S. information of substantial value; 
and 

8. TRB representatives and librarians request more full- 
text documents per month than the average respon- 
dent does, and librarians report a significantly higher 


level of satisfaction in obtaining these documents 
than do TRB representatives. 


Changes in HRIS operations and services that were im- 
plemented as a result of the recommendations of the 
Central Region Users Workshop at Northwestern Univer- 
sity. were reviewed and are summarized below. 


1. The input processing rate was increased from 155 
items per week to 190 items per week. 

2. A microfiche title listing is used to check new selec- 
tions for redundancy with earlier entries. 

3. Only document records stored by HRIS since January — 
1, 1971, are searched to develop a response to a batch 
mode file search request unless the requester speci- 
fically requests that the older material be searched in 
place of or in addition to the newer material. HRIS 
has processed 364 batch mode file searches from 
January 1 to May 1, 1977. Nearly all (836 or 92 per- 
cent) of the searches were of the newer material in the 
file (document records stored since January 1, 1971). 
Of the 28 searches in the total HRIS file, 7 were 
made at the user’s request and 21 were made by de- 
cision of the TRB staff because the subject content 
of the request was addressed in depth by literature 
published before 1971. 

4. Internal routing of acquired items has been modified 
to reduce the amount of nonrelevant material sent to 
each information service for selection. 

5. A pilot program has been initiated with the transpor- 
tation department libraries in California, Illinois, and 
New York (three large research states) to acquire 
state-funded research reports and additional state ma- 
terial for HRIS entry. 

6. Research in progress summaries are grouped together 
in the front of each monthly current awareness sub- 
ject area group package. 

7. The TRISNET secretariat has been advised that HRIS 
users need more information about TRISNET con- 
cepts, services, access mechanisms, and guides to 
search strategies for on-line retrieval of highway in- 
formation. 

8. Abstracts of HRIS selections are sent to Battelle 
Columbus Laboratory to be added to the TRIS-on- 
line data base quarterly instead of semiannually. 

9. The International Road Research Documentation 
(IRRD) and HRIS are pursuing the development of 
an IRRD-HRIS thesaurus concordance. 

10. The number of TRB-selected HRIS responses offered 
to the state highway and transportation departments 
each month has increased by about 25 percent. 

11. An HRIS user guide has been drafted and includes a 
list of HRIS information sources, journal titles and 
conferences proceedings that are systematically 
screened for HRIS selections, and contributing orga- 
nizations. The draft guide also includes chapters on 
selection criteria and file search strategies and tech- 
niques for both batch mode and on-line retrieval. 


Using the HRIS status report, the survey observations, 
suggestions from HRIS users, and the recommendations 
from the Central Region Workshop as background mate- 
rial, the participants from the western states were divided 
into three discussion groups. One group considered in- 

put improvements, one considered output improvements, 
) and one considered improvements in intermodal informa- 
_tion transfer. Some of the major conclusions and recom- 
) mendations of the groups are listed below. 


1. The notion of restricting selection of acquisitions 
from non-U.S. sources, recommended by the central 
region HRIS workshop, should be discussed again at 
the eastern region workshop. The western group did 
not concur in the central region recommendation. 
Foreign language publications may be the only source 
of information on a new technology. There is a re- 
luctance to use non-U.S. information because of ac- 
quisition and translation problems. 

2. The HRIS subject area list should be revised to in- 
clude new subject areas such as ‘’energy’’ and ‘‘en- 
vironment,” scope notes should be added to some 
existing areas, and the names of some areas should be 
changed to more accurately reflect the information 
content of the subject area. For example, the name 
of subject area 27 should be changed from bridge 
design to structural design to more accurately identify 
the content and to provide a place to file information 
on tunnel design. Scope notes could identify areas in 
which users could expect to find information on 
topics such as vehicle noise (52), traffic exhaust gas 
measurements (55), and effects of exhaust gases on 
vegetation (24). 

3. HRIS should publish a pilot 7R/S Abstracts and sur- 
vey user reaction to the publication. The abstracts 
now published in Transportation Research News 
could be dropped. The 7R/S Abstracts could also 
contain information on topics of current interest to 
all modes. 

4. HRIS should continue its present selection policy. 
More information on few projects is preferred to re- 
ceiving little information on many projects. HRIS 
should continue to store journal articles, conference 
proceedings, and final reports about a given research 
project, but should omit interim reports. Informa- 
tion about a project in different forms may present 
views different from those of the author and improve 
availability of the information. 

5. The Special Technical Activities Division of TRB 
should study the feasibility of adopting a uniform 
subject area scheme for the information services of 
all transportation modes. Problems may arise when 
the TRIS service is developed, for the subject areas 
of the modes are not compatible. 

6. If thecurrent awareness is discontinued, all abstracts 
stored by HRIS should be published in HRIS Ab- 
stracts, research-in-progress summaries should be 
published biannually with indexes, and cumulative 
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indexes to HRIS Abstracts should be published an- 
nually. 


. A cost awareness of HRIS operations should be main- 


tained. Cost effectiveness cannot be easily or accu- 
rately measured. 


. The present scope of HRIS should be continued. Non- 


research information should be left out of HRIS. 
Standards, specifications, and the like can become 
outdated and thus be misleading in a computer data 
base. 


. The part of the user guide for experienced users 


should be further condensed. 


. A one-page document-availability sheet should be 


provided with each selected response. The document- 
availability sheet should be similar to information 
provided in the front of HAR/S Abstracts. 


. The report number should be cited on the document 


records of research reports in place of, or in addition 
to, contract numbers. Contract numbers are of no 
help to most users. 


. The viewpoint of the states and other interested 


sponsors toward the establishment of an overall trans- 
portation research information service should be in- 
vestigated. More than 30 states now have transporta- 
tion departments. The modal information services 
operated by TRB should be merged into one overall 
transportation research information service. 

The feasibility of placing a transportation research 
information service on-line with a commercial data 
base vendor should be investigated. Potential vendors 
should indicate their expected level of effectiveness. 
The modal identification of the transportation re- 
search information services should be maintained un- 
til a unified transportation research information ser- 
vice is established. An editor should be employed to 
identify gaps in the total collection of information 
maintained by the modal information services. 

An organized approach to identify sources of trans- 
portation statistics should be continued by the U.S. 
Department of Transportation and expanded. No 
comprehensive directory of statistical data on trans- 
portation information has been identified. 


. The possibility should be investigated of acquiring 


for HRIS the transportation regulations published in 
the Federal Register if the Federal Register is avail- 
able on computer tape. There is a widespread diffi- 
culty in identifying regulations within the Federal 
Register. 


_ HRIS should pursue a broad marketing program. 


More exposure of HRIS is needed in the professional 
transportation media. 


. An HRIS representative should be appointed in each 


major user organization. The representative should 
either be the librarian or work closely with the li- 
brarian. 


. HRIS should provide a better method of distinguish- 


ing between research-in-progress summaries and ab- 
stracts of published works. 
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TRB Executive W. N. Carey, Jr., 
Honored by Alma Mater 


W. N. Carey, Jr., Executive Director of the Transportation 
Research Board, was the recipient May 4 of the-Outstand- 
ing Achievement Award of, the University of Minnesota, 
its highest alumni. award. Carey, who graduated from the 
university in 1937 with a BCE degree, was one of three 
recipients. The others were John H. Gerstenmaier, presi- 
dent of the Goodyear Tire and Rubber Company, and 
Donald K. Slayton, astronaut and executive in the Space 
Shuttle Program. The awards were made by C. Peter 
Magrath, president of the University of Minnesota. 


TRB Committeeman D. W. Gwynn 
in Ten Public Works Men of Year 


David W. Gwynn, chief engineer, Transportation Opera- 
tions and Local Aid, New Jersey Department of Trans- 
portation, has been named one of the Top Ten Public 
Works Men of the Year by the American Public Works 
Association. Selection of these top engineers and admin- 
istrators Is part of the nationwide observance of National 
Public Works Week, designed to increase citizen under- 
standing of public works, encourage and assist young peo- 
ple in career planning in public works, and recognize out- 
standing contributions of outstanding public works offi- 
Cials. 

Gwynn is an active TRB committee member, serving 
on the Group 3 Council and several NCHRP advisory 
panels. He was cochairman of the Conference on Trans- 
portation System Management held by TRB for the U.S. 
Department of Transportation. He has traveled exten- 
sively as president of the Institute of Transportation En- 


gineers and is active in numerous ITE programs. In his 
position with the New Jersey transportation department 
he is responsible for traffic engineering, traffic operations, 
local aid and safety programs, and electrical operations; 
these duties are performed by a staff of 700. He also ad- 
ministers $66 million worth of street and highway pro- 
grams. 

He formerly headed research and development activi- 


ties for the department and before that conducted research 


for West Virginia University and held several traffic engi- 
neering positions with the West Virginia Department of 
Highways. 


NCHRP Panel Member Honored 
for Solving Bridge Problem 


Harry Czyzewski, president of ME1I-Charlton, Inc., anda 
member of the NCHRP Advisory Panel on Acceptance 
Criteria for Electroslag Weldments in Bridges, was the re- 
cent recipient of the American Consulting Engineers 
Council Award for Engineering Excellence for high pro- 
fessional execution of engineering design. The award was 
made for Czyzewski’s work on the Fremont Bridge in 
Oregon, and the award also went to his clients, the Ore- 
gon Department of Transportation and the Federal High- 
way Administration. 

Czyzewski was consulted to determine the cause when 
the bridge under construction developed a brittle crack 
4.5 m (15 ft) long. The factors leading to this crack were 
found to be a series of complex interactions. Czyzewski’s 
assignment included recommendations for the repair and 
correction of any defects. The remedy prescribed replace- 
ment, after redesign, of the failed section and three other 
sections. The cost was $5 million and the delay of the 
bridge schedule was more than 1 year. 

The recommendations that the consultant made, as a 
consequence of this study, were adopted by the clients 
and resulted in revisions to the standard specifications for 
bridge design of the American Association of State High- 
way and Transportation Officials. They included revisions 
to design practices, material specifications, and fabrication 
procedures. 

In bridge failure history, the investigation of the Fre- 
mont Bridge crack has a respected status. Fortunately, 
the failure occurred during construction and no persons 
were injured. The Oregon Department of Transportation 
and the Federal Highway Administration encouraged re- 
lease and wide distribution of all technical information. 
The same corrective measures used at the Fremont Bridge 
were introduced in three other bridges that were under 
construction at that time and had been originally designed 
under similar considerations. 

The study has been presented in programs at many 
structural and metallurgical societies. It has been recog- 
nized as a pattern for such failure investigations within 
the Federal Highway Administration. Several other im- 
portant findings are also cited, for example, in studies of 
fracture control in large structures and of nondestructive 
evaluation criteria. 

The analyses used advanced techniques of fracture 
study, including scanning electron microscopy in which 
false fatigue ‘‘striations’’ were correctly identified as rep- 
resentative of material defects under brittle fracture. 
Fracture-toughness test methods had to be adapted to 
materials that had a high level of flaws. A residual stress 
study was made of a 13.7-m (45-ft) long section of the 
girder in which thorough mapping was done of the com- 
plex pattern of residual stresses. These were “Nocked in,” 
first in one direction and then in another, by welding of 
the many elements as the section was built up. 


Paper Deadline Near 


The deadline for submission of papers to be given at the 
1978 Annual Meeting of the Transportation Research 
Board is August 10. TRB Committee on Track Structure 
System Design will consider papers on the subjects of 
track, track components, roadbed, and ballast. |Informa- 
tion on submission may be obtained from J. H. Seamon, 
Rail Transport Specialist, Transportation Research Board, 
2101 Constitution Avenue, N.W., Washington, D.C. 
20418. 


PLANNING AND ADMINISTRATION 


Nation’s First Free Bus 
Program Funded by UMTA 


The nation’s first free bus program funded by the Urban 
Mass Transportation Administration has been approved 
for Trenton, New Jersey, and is expected to begin opera- 
tion in off-peak hours next January. The 1-year demon- 
stration program on Mercer Metro lines is aimed at deter- 
mining the various impacts that would result from elimi- 
nating the present 15-cent fare on weekdays from 10:00 
a.m. to 2:00 p.m., after 6:00 p.m., and on Sundays and 
holidays. About 7200 persons ride Mercer Metro buses 
on an average weekday during off-peak hours. 

Total cost of the demonstration program is $625 000; 
UMTA’s 80 percent contribution will be matched by 20 
percent from Mercer County. The project will include 
telephone interviews, bus rider interviews, interviews at 
shopping centers, and interviews in homes. 
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DESIGN AND CONSTRUCTION 


Increased Use of Concrete Ties 
for Railroads and Transit Systems 


It may not be long before concrete ties become standard 
components in railroad track structures, according to ex- 
perts who attended a 3-d workshop on the subject at 
Lincolnwood, IIlinois. More than 150 engineers, manu- 
facturers, and railroad officials from as far away as Japan 
and Poland attended the workshop, which was sponsored 
by the Portland Cement Association in cooperation with . 
the Association of American Railroads and the Prestressed 
Concrete Institute. 

The Canadian National Railway (CNR) test installa- 
tion has shown that concrete ties are superior in eliminat- 
ing the problems of extreme rail deterioration, inability 
to hold gauge and surface, the ‘’signature effect,’’ and 
corrugation experiences with the use of wooden ties under 
wheel loads and unit trains. CNR plans to use 1.5 million 
concrete ties for its 885-km (550-mile) section in the 
mountain region. About 320 km (200 miles) of the 


Florida East Coast Railway Company track will have con- - 
crete ties by the end of this year. 

Concrete-tie portions of transit systems such as BART 
(San Francisco), CTA (Chicago), and MBTA (Boston) show 
excellent results and require practically no maintenance. 
MARTA (Atlanta) plans installation of concrete ties in 
its system under construction. Transit use of concrete 
ties could be as high as 150 000 annually for the next 10 
years. Although the present initial cost is higher than the 
cost for wood because of low production runs and non- 
standardization, the lower maintenance factors should 
encourage users to go ahead. 

Participants in the workshop visited the Portland Ce- 
ment Association laboratories to observe concrete ties 
being tested and later traveled to the Santa Fe test installa- 
tion near Streator, Illinois, to observe concrete ties under 
actual operating conditions. The installation consists of 
different types of concrete ties and fasteners whose rela- 
tive merits are being evaluated under actual traffic condi- 
tions. 


Cement Industry Uses Less Energy 


Energy consumption by the U.S. cement industry was 
6.7 percent less for each megagram of cement produced 
in 1976 than in 1972, despite relatively weaker market 
conditions and lower capacity use. The improvement is 
largely attributable to stepped-up conservation programs, 
including plant retrofitting and changes in processing. 
The industry is moving toward increased use of coal. In 
1976 cement producers used 24 percent more coal, 41 
percent less natural gas, and 30 percent less oil than in 
1972. 


Pioneer Solar Energy Program 
to Heat Asphalt for Roads 


Solar energy is being used to heat asphalt for road main- 
tenance purposes in a project new to the Arizona Depart- 
ment of Transportation and possibly the nation. The 
energy crisis motivated the department to consider an 
alternative to fuel sources, and a study showed that the 
$18 000 solar energy project will be cheaper than natural 
gas, electricity, and butane over a 25-year period. 
Collectors 1.2 by 2.4 m (4 by 8 ft) heat oil as it passes 
through them en route to a series of coils in a 30.3-m? 
(8000-gal) asphalt emulsion tank, heating asphalt up to 


1 Claire Ball (left), research engineer for the Portland 
Cement Association, discusses various types of concrete 
ties and fastenings with participants at the workshop on 
concrete ties. 


2 Engineers inspect Santa Fe’s concrete in test instal- 


lation near Streator, Illinois, about 160 km (100 miles) 
from Chicago. 
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51.7°C (125°F). If the installation, which became op- 
erational June 1, proves to be successful, other solar- 
heated asphalt tanks will be installed in the state. Solar 
energy hardware will keep asphalt heated to BAC (70°F) 
Or more even if overcast weather persists for 14 consecu- 
tive days, an improbability in southern Arizona. 

The department's decision to move ahead on the solar 
energy project followed an announcement from South- 
west Gas Company denying a gas hookup to heat the 
asphalt tank. The company’s decision was based on the 
supply of natural gas, according to Don Cornelison, main- 
tenance engineer for the transportation department and 
the project designer. 

Instruments measure the temperature of heating oil, 
asphalt emulsion, air, wind direction and velocity, and 
amount of sunshine. 

Collectors mounted on the tank have a tedlar film 
25.4 um (4 mils) thick through which the sun shines onto 
a heat absorber made of extruded aluminum. The heat 
absorber transfers heat to a copper tube through which 
the heating oil flows. The heat reflects off an aluminum 
foil under the heat absorber and the copper tube, helping 
to heat the tube. A 12.7 mm (% in) of insulation is placed 
under the aluminum foil. The heated oil flows from col- 
lectors into a heating coil in the bottom of the tank, con- 
tinuing through 50.8-mm (2-in) steel pipes and a 304.8- 
mm (12-in) expansion tube, thereby heating the asphalt. 
The tank is covered by 76.2 mm (3 in) of polyurethane. 
A pump returns the heating oil from the tank to the col- 
lectors after the heat has dissipated. 


OPERATION AND MAINTENANCE 


SST Already Servicing New York! 


The SST is landing in New York City six times a day, 
with little or no publicity or complaints from the resi- 
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dents. No, it is not the Concorde, but the Seaplane 
Shuttle Transport that flies from Philadelphia. The air- 
plane is a float-equipped De Havilland Otter, which flies 
from its Delaware River base in Philadelphia to the East 
River just south of Wall Street in New York City. It 
carries 19 passengers. 


Experimental Cars Will Demonstrate 
Safety, Fuel Efficiency, and Comfort 


Experimental cars that are fuel efficient, clean, economi- 


cal, and safe will be designed and constructed for the U.S. 


Department of Transportation by the Calspan Corpora- 
tion of Buffalo, New York, and Minicars, Inc., of Goleta, 
California. 

In January 1977, preliminary contracts were awarded 
to the two companies for initiation of phase 3 of the re- 
search safety vehicle (RSV) program, designed to build 
and test safety features that could be included in cars by 
the mid-1980s. The program is focusing on cars that 
weigh less than 1361 kg (3000 Ib) and that will permit 
survival of occupants in 80-km/h (50-mph) head-on col- 
lisions. 

Completion of this stage of the 5-year program will 
lead to phase 4 activity involving a complete evaluation 


of emissions, fuel economy, damageability, and safety, in- 


cluding crash testing of the vehicles by an independent 
contractor beginning in 1978. 

Minicars provide the same degree of protection ina 
subcompact car that boasts a large interior volume for 
comfort. The company’s mockup features 325° of visi- 
bility and gull-wing doors for easy access; it weighs less 
than 975 kg (2150 Ib). The Minicars vehicle is designed 
to ultimately produce more than 14.5 km/L (34 miles/ 
gal) with a stratified charge engine. Minicars also will ex- 
plore the use of a variety of other engines and power- 
trains, including diesel engines. 

Current work on this vehicle includes an air bag for 
crash protection, foam-filled body structure members for 
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1 Research safety vehicle developed by Cal- 
span and Chrysler is loaded with many features 
including reinforced structure; soft front end, 
rear, and interior; run-flat tires; and Inflatabelt 
restraints. The car weighs 1361 kg (3000 |b). 


2 Minicar’s sporty approach to the RSV em- 
phasizes maximum visibility, gull- wing doors, 


electronic instrument display, air bag protection, ¢ 5: 


and radar-actuated braking. 


added protection, a compartmentalized front end that 
can be easily and inexpensively replaced in the event of 
damage, and four-wheel independent suspension and anti- 
skid brakes that cut stopping distances 30 percent when 
compared to today’s cars. It also includes a dashboard 
electronics display that enables the driver to monitor the 
running health of the car and that provides a radar system 
that will signal a warning if the vehicle is too close to the 
rear of another vehicle and automatically actuates the 
braking system if a high-speed crash is unavoidable. 

The Minicars innovative RSV design will produce a vehi- 
cle lighter than and not so conventional as that produced 
by the Calspan design. By integrating advanced technol- 
ogy engines and transmissions in this lightweight vehicle, 
fuel economy levels of 20 to 25 km/L (50 to 60 miles/ 
gal) appear achievable. 


NCHRP 


NCHRP to Test Validity of 
Energy-Flow Concept 


The energy-flow concept, which has been identified as 
having a high potential for identification of legitimate en- 
vironmental concern in transportation planning, will be 
studied by the Cannon Group of Tallahassee, Florida, 
under a $15 000 contract from NCHRP. The research 
project is designated NCHRP Project 20-11C and will be 
completed by the end of 1977. 

The widespread environmental awareness that began 
in the late 1960s added significant new issues to those 
faced by transportation planners. Concern with the qual- 


ity of the environment remains an important responsibil- 
ity of transportation agencies, even as new issues emerge. 
The current issues associated with physical and monetary 
resource limitations have increased the need to identify 
legitimate environmental concerns so that the use of these 
limited resources will provide the maximum benefit. This 
type of analysis requires the application of a methodology 
that can consider economic, environmental, and energy 
factors in a common framework and indicate courses of 
action that optimize the interaction of these factors. The 
energy-flow concept, developed by Howard Odum, is 
claimed to meet these requirements. 

The energy-flow concept is also Known as energetics 
or general energy systems theory. It is a part of a broader 
body of theory, known as general systems theory, which 
has been under development to deal with complex inter- 
disciplinary problems. In this context, system is defined 
as a combination of parts organized into a unified whole 
(e.g., a machine, an animal, or a country). Energy systems 
are those that process flows of energy; they include vir- 
tually every physical system. 

There are various ways of isolating a system (that is 
to say, defining its boundary) to deal with individual 
transportation issues. An example would be an urban 
area surrounded by undisturbed natural area and farm- 
land. The regional system would include both man-made 
and natural environmental concepts. An analysis of trans- 
portation and land use in that system would have to in- 
clude both the work contributions of the natural environ- 
ment and of human technology as a basis of the regional 
economy. 

The theory of energy-flow analysis is outlined in de- 
tail in several sources, and there are numerous examples 
of its application to particular problems, including several 
transportation issues. Methodologies for applying the 


theories have been developed as particular problems have 
been addressed. It is now developed to the point of being 
useful for addressing many significant transportation is- 
sues. An investigation of the needs of future research in 
the area is necessary to evaluate the benefits to transpor- 
tation agencies, and the NCHRP project is designed to 
carry out this investigation. 

The researchers will develop research study designs to 
verify and extend the energy-flow concept, including a 
reexamination of basic transportation and location theo- 
ries; testing of the validity of the energy-flow concept 
when applied to transportation problems; and extension 
of the theoretical understanding of the application of 
energy flow to new aspects of transportation decision- 
making, such as social costs and benefits. 

The study designs will call for research to examine the 
possibility of applying existing techniques to new issues 
and to test new tools and procedures for the application 
of energy-flow analysis. 


Use of Freeways Studied 
to Carry Utility Lines 


An increasing number of requests are being made to place 
utility lines, both overhead and underground, in the me- 
dians and on the shoulders of limited-access freeways and 
highways. The drawbacks and advantages of this practice 
are being examined by the research company of Byrd, 
Tallamy, MacDonald and Lewis of Falls Church, Virginia, 
under a $50 000 contract from NCHRP. 

The 66 000 km (41 000 miles) of Interstate highways 
connecting the nation’s larger cities are characterized by 
the wide rights-of-way necessary for their construction 
and maintenance. Since land acquisition and construc- 
tion of Interstate highways are 90 percent federally 
funded, the system truly belongs to the citizens of the 
United States. Major utility systems, like Interstate high- 
ways, link distant population centers and serve the same 
citizens, usually joining the same points served by the 
highway systems. 

In terms of efficiency, economy, and preservation of 
an acceptable environment, it can be argued that public 
interest will benefit by locating publicly and privately 
owned underground and overhead utilities within Inter- 
state highway rights-of-way. Where the right-of-way is 
wide enough to accommodate these utilities without 
danger or inconvenience and where there is a coincident 
demand for both the utility and the highway, this is a 
logical conclusion. However, the safety of those using 
the highway must be the first consideration; if the oc- 
cupation of the right-of-way by utility lines constitutes a 
hazard, then access must be denied. The Federal Highway 
Administration charges each state to exercise care in al- 
lowing utilities to be installed in highway rights-of-way. 
Each state has its own policy, but all reflect a desire to 
locate utilities as far as possible from the traveled way 
and never under the actual pavement, except in urban 


areas. Attachment of utility lines to highway structures 
is also discouraged as far as possible. The definitive pub- 
lication on the subject is A Guide for Accommodating 
Utilities on Highway Rights-of-Way, which was published 
in 1969 by the American Association of State Highway 
and Transportation Officials (AASHTO). 

In 1975, the American Telephone and Telegraph 
Company, with AASHTO’s sanction, conducted a study 
and issued a report, Feasibility Study of Joint Occupancy, 
Buried Waveguide, Interstate Right-of-Way. The useful- 
ness of this study was limited by its emphasis on steel- 
encased, copper-lined steel tubes alone, the unique signal- 
transmission medium of the Bell System. Although the 
report contained valuable information within defined 
limits, the AASHTO Standing Committee on Engineering 
and Operations, after reviewing the first-phase report, ac- 
cepted the responsibility for studying the overall matter 
of joint use of freeway rights-of-way by utilities. It fur- 
ther recommended that the study should be undertaken 
under the NCHRP program. 

As aresult, the Byrd, Tallamy, MacDonald and Lewis 
team Is conducting a study to determine the feasibility, 
need, and merit for permitting utilities to be installed 
longitudinally within the rights-of-way of Interstate high- 
ways and other freeways. Completion of the project, 
which is designated NCHRP Project 20-7, Task 11, is 
scheduled for March 1978. 


Ramp-Control Systems Studied 
by Texas A&M Research Foundation 


A $250 000 contract to develop guidelines for design and 
operation of ramp-control systems on freeways has been 
awarded to the Texas A&M Research Foundation, College 
Station. The study, designated NCHRP Project 3-22A, is 
a continuation of previous NCHRP research on the sub- 
ject. This project is scheduled for completion by April 
30, 1979. 

Urban freeways have experienced traffic congestion 
since their early stages of development in the 1950s. 
Urban motorists increased their expectations for mobility 
and changed their travel patterns to take advantage of 
newly opened freeways. The traffic demands that were 
generated by these new freeways often exceeded their 
capacity. 

Early studies of freeway operations included experi- 
ments with ramp control, usually by closing entrance 
ramps during peak hours. The success of those studies 
prompted the development of more efficient forms of 
ramp control by traffic signals. The evolution of ramp- 
control systems closely resembles that of traffic control 
for at-grade intersections. 

Since the early 1960s, several projects have been or- 
ganized to develop, install, operate, and evaluate freeway 
surveillance and control systems. NCHRP, along with the 
Federal Highway Administration, the Urban Mass Trans- 
portation Administration, and state highway and trans- 
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portation departments, has continued to search for better 


ways to operate freeways. Despite 15 years of research 
and development of ramp-control systems, the level of 
implementation is below expectations. This problem 
may be attributable in part to research programs that at- 
tain increased efficiency but at the same time make the 
ramp-control systems so complicated and expensive that 
they are not acceptable to the agency responsible for 
freeway operations. 

lf ramp-control systems are to be successfully applied 
to urban transportation problems, a set of guidelines is 
needed that can be used by the operating agencies for de- 
fining the costs, operational and maintenance require- 
ments, and expected benefits of ramp-control systems 
for a range of control methods, such as local fixed-time, 
local actuated, and system control. 

This is the main object of the Texas A&M study. It 
will update and complement the findings of previous 
projects, notably NCHRP 3-22, but will include more 
concise and specific guidelines for selecting the appro- 
priate control and associated hardware for implementa- 
tion of ramp control. 

According to a Texas A&M spokesman, ‘The problem 
of making optimal use of existing freeway facilities is no 
longer just desirable—it is mandatory. In past years high- 
way engineers have applied cost-effectiveness analyses to 
determine whether a new construction project is justified 
and, if so, which design is most cost beneficial. It is now 
necessary to apply similar analyses to various control 
techniques to determine which may be most cost benefi- 
cial within the constraints of funding and objectives to 
be obtained.” 


Effectiveness of Noise Barriers 
Studied by Penn State University 


Noise barriers to reduce the traffic sounds reaching resi- 
dences and businesses along busy highways are becoming 
increasingly common. Although barrier designs have be- 
come more efficient in recent years, certain acoustical 
factors need to be examined further. Asa result, NCHRP 


has entered into a $75 000 contract with Pennsylvania 
State University to investigate selected acoustical param- 
eters of noise barriers. The project, designated NCHRP 
Project 3-26, will be completed by the end of February 
1978. 

Specifically, the study will concentrate on the poten- 
tial acoustical effects of barrier cross-sectional shape, 
barrier surface characteristics, and influence of barriers 
on the noise-reducing value of various ground covers. 
These factors are not considered in currently used noise- 
prediction procedures. The researchers will use current 
analytical models to predict the sound pressure at points 
in a region adjacent to a highway, both with and without 
a noise barrier. They will then use mathematical models 
to predict the sound pressure in the same regions after 
different barrier shapes and surface impedances are intro- 
duced. 

Various types of noise barriers will be considered in 
the Pennsylvania State University project. Several of these 
barriers are described in previous NCHRP project reports, 
notably reports 117 and 144. Among the designs are the 
thin-wall (knife-edge) barrier that has acoustically hard 
walls, the sharp-cornered wedge design, the flat-top bar- 
rier, the curved-top barrier, and various combinations of 
each of these types. 


Penn State University to Study 
Upgrading of Marginal Aggregates 


NCHRP has awarded a $150 000 contract to Pennsylvania 
State University to investigate the possibility of upgrading 
poor or marginal mineral aggregates for use in building 
asphalt or concrete pavements. The project, designated 
NCHRP Project 4-12, is expected to be completed by the 
end of February 1979. 

In common with many natural resources, the availabil- 
ity and reserves of proven high-quality mineral aggregates 
have become a matter of national concern. In recent 
years, the annual consumption of aggregates for highway 
use averaged about 453.5 Pg (0.5 billion tons) in the 
United States alone. Furthermore, the annual increase in 
demand results in a doubling of output about every 15 


years. The situation is compounded by the loss of existing 
sources through economic considerations, zoning restric- 
tions, pollution control, and appreciating land values. 

In those areas of the nation where high-quality aggre- 
gates do not exist or have been depleted, there is nearly 
always a supply of marginal or poor-quality aggregates. 

If they can be processed economically or treated to im- 
prove their quality, this would help to relieve the shortage 
of good aggregates. Two potential approaches are avail- 
able to improve the performance of poor or marginal ag- 
gregates. They may be processed to eliminate specific 
deficiencies, or admixtures may be developed to add to the 
mixture and counteract certain problems. This can be ac- 
complished in several ways, including coating aggregate 
particles to render them harmless, treating them with 
chemicals, blending the marginal aggregates with high- 
quality aggregates, and removing harmful particles by 
mechanical means. 

The overall objective of this project is to advance 
methods of upgrading poor-quality or marginal coarse 
aggregates to acceptable durability and structural levels 
for use in high-quality bituminous and portland cement 
concrete mixtures. Research is limited to the use of dif- 
ferent types of coatings, chemical treatments, or impreg- 
nation. Only natural mineral coarse aggregates, such as 
gravels and crushed stone, will be considered in this study. 

The Pennsylvania State University research team will 
identify problems associated with the use of natural 
coarse aggregates used in asphalt and concrete paving mix- 
tures and then identify existing and potentially available 
practices and methods for upgrading aggregates. They will 
analyze these practices and methods and carry out a labo- 
ratory development and evaluation program on selected 
aggregates that have demonstrated deficiencies in the 
identified problem areas. A final report will detail the 
findings of the research and include recommendations for 
possible field evaluations of selected procedures. 
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Subways, Expressways, Tunnels: 
Hong Kong's Transit Explosion 


The tiny colony of Hong Kong, clinging to the vast bulk 
of mainland China, and surrounded on three sides by the 
China Sea, has nowhere to go but up. Multistory office 
buildings and hotels, apartment buildings, and government 
public housing blocks are climbing up the side of the 
mountains surrounding Victoria Harbor and forming new 
towns in the formerly pastoral lands of the New Terri- 
tories, ranging back to the borders of the People’s Repub- 
lic. The population of the British colony, which was just 
over 3 million in 1961, is now more than 4.5 million, 

and is expected to reach almost 6 million in the next 15 


years. 


In the early 1960s Hong Kong had 805 km (500 miles) 
of roads to accommodate 40 000 vehicles. Today, the 
road system has increased to 1125 km (700 miles), but 
the vehicle count has soared to 190 000, largely because 
of the rapid economic growth of the colony. 

Traffic congestion in the twin cities of Hong Kong and 
Kowloon has grown increasingly worse. Although the 
limited number of arterial streets and expressways within 
the city limits help to alleviate the situation, the roads 
leading to rural farming areas and fishing villages are 
mostly narrow, winding, and unsuited to carry the volume 
of traffic. 

A new program of road building, tunnel and subway 
construction, and upgrading of public transit is now in 
full swing, largely as a result of a detailed $1.7 million 
study by Wilbur Smith and Associates. 

In reviewing the study for the Hong Kong Public Works 
Department, Bruce Maxwell analyzed the situation thus. 
“Transport modes are unbelievably varied for a modern 
city-state. From traditional Chinese rickshaws and junks, 
Hong Kong has sprouted forth sampans, wallah wallahs 
(motorized sampans), passenger and vehicular craft of 


Multimodal transportation seen in one 
block of Hong Kong traffic includes 
streetcars, double-deck buses, single- 
deck buses, jitneys, taxis, private auto- 
mobiles, and one motorcycle. 
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1 Excavation for Hong Kong’s sub- 
way system goes on under the tower- 
ing hotels and office buildings along 
Connaught Road. The First World 
War memorial, an exact replica of the 
Cenotaph in Whitehall, London, is at 
center right. 


2 Anentire village had to be relocated 
to make way for the Sham Tseng Via- 
duct, part of the $76 million Tuen 
Mun Road that will link the New Ter- 
ritories with downtown Kowloon. 


3 Remote fishing villages on Hong 
Kong Island will be linked by modern 
highways to Hong Kong and Kowloon. 


various denominations, hovercraft, and hydrofoils and 
jetfoils for the 64-km (40-mile) run to the neighboring 
Portuguese enclave of Macau. AI| of these crisscross the 
harbor among other marine craft and oceangoing ships. 

“On land, besides the rickshaws that are now almost 
exclusively used by tourists, there are funicular or railway 
trams, buses, public light buses (14-seaters with no fixed 
stops), taxis, hire cars, pak paks (illegal taxis), and of 
course private cars. A railway line stretches 35 km (22 
miles) from Kowloon to the Chinese border at Lo Wu 
where passengers change trains for Canton.”’ 

In 1973 when the Wilbur Smith study began, the 6000 
buses, trams, and public light vehicles carried 3.2 million 
passengers daily; 133 000 private cars and taxis carried 
another 1.3 million, and in the harbor the famous Star 
Ferries accounted for 580 000 passengers a day despite 
the opening in 1972 of the four-lane Cross Harbour Tun- 
nel. 

New towns are being built in the rural New Territories 
to attract residents who would otherwise live in crowded 
Kowloon and Hong Kong. But the present roads are in- 
adequate to provide proper communications between 
the new towns and the older cities. Two of the new 
towns, Tuen Mun and Tsuen Wan, will be linked with 
Kowloon by a $76 million, six-lane highway now under 


construction, the most expensive highway project ever 
undertaken by the Hong Kong Department of Public 
Works. The 15-km (9.5-mile) road cuts through solid and 
decomposed granite and volcanic rock, clings on pillars 
to the mountainside, crosses a bay on a causeway, and 
straddles a village on an elevated viaduct. The Tuen Mun 
Road will be a divided highway with three lanes in each 
direction and with interchanges at two intermediate 
points. The eastbound roadway is currently being con- 
structed and will be opened to traffic while the west- 
bound lanes are built. This new high-capacity road is con- 
sidered to be essential to the development of Tuen Mun, 
which is located about 32 km (20 miles) from downtown 
Kowloon. It will replace the old two-lane Castle Peak 
Road that winds through fishing villages along the coast 
and will cut travel time between Kowloon and Tuen Mun 
from 1h to about 20 min. 

Another large-scale project that is vital to Hong Kong's 
highway network got under way recently when construc- 
tion began on the $56 million twin-tube Aberdeen Tun- 
nel. It will run 1.9 km (1.2 miles) under the 426-m (1000- 
ft) high range of hills that form the island’s central spine. 
The project will provide a north-south express link through 
the island, a route that had been blocked in the past by 
the hills. When completed in late 1980, the tunnel will 
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form an integral part of a trunk route through Hong Kong 
Island, Kowloon, and the New Territories. 

Instead of building one dual-lane tunnel and then ex- 
panding later to two tunnels, the Department of Public 
Works engineers decided to go ahead with simultaneous 
construction of both tunnels. Each tunnel is built to 
handle a traffic flow of some 2400 vehicles/h. In conjunc- 
tion with the twin tunnels, an interchange is being built 
at Wong Chuk Hang, the tunnel’s southern portal, along 
with a $97 million extension of the elevated highway at 
the northern end. 

The initial tunnel breakthrough has already been com- 
pleted. For more than 2 years the contractors, in close 
association with the Department of Public Works, have 
been drilling and blasting an $800 000 pilot tunnel 
through Mount Nicholson to determine whether soil and 
rock conditions deep within the mountain will support a 
tunnel highway. The only apparent problem is at the 
southern portal, where the soil is waterlogged and will 
have to be stabilized by chemical grouting. Apart from 
this section, the project will simply involve excavation 
and widening the pilot tunnel and simultaneously driving 
the twin tunnel alongside it. 

Meanwhile, tunnels of a different nature are being 
built under the business district of Kowloon and Hong 
Kong as part of a $1 billion, 15-km (9.7-mile) subway 
system. Completion of the line and its 15 stations is an- 
ticipated by March 1980. Twelve stations and 12.9 km 
(8 miles) of the system will be underground. The line ex- 
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tends from the industrial suburb of Kwun Tong down the 
Kowloon Peninsula and through a sunken-tube tunnel 
under Victoria Harbor to the financial heartland of Hong 
Kong Island. Only a small part of the subway is being 
built by cut and cover. Tunneling is used to prevent dis- 
ruption of traffic and commercial activity. A major 
segment of the line was routed directly under the center 
of one of Kowloon’s busiest streets to avoid demolishing 
commercial buildings and disturbing the piles on both 
sides of the streets that support the structures. In one 
area where the route narrows, the twin tubes are stacked 
on top of one another. 

The Metro is concentrated within the heart of the 
central areas and is designed for heavy traffic flows. The 
peak-hour flow in a single direction will be 40 000 to 
50 000 passengers/h on more than 60 percent of the sys- 
tem; the daily total will be 1 million passengers in the 
1980s. 

The stations will be closely spaced, at a relatively shal- 
low depth, and will be equipped with escalators, public 
address, and closed-circuit TV systems. 

A $60 million contract has been awarded to Metro 
Cammell, Ltd., for the construction of 140 cars; there is 
an option for 70 more. Each car will seat 48 passengers 
and carry a crush load of 375 for each car and 3000 for 
an eight-car train. The cars will operate in pairs; only one 
car will have a driving cab. The trains will operate auto- 
matically on a maximum headway of 2 min and a maxi- 
imum speed of 80 km/h (50 mph). 


Artist’s impression of the portals to 
the 1.9-km (1.2-mile) long Aberdeen 
Tunnel. 
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Perfect Mousetrap 

Not Yet Invented, 

Says Oklahoma Researcher 
C. Dwight Hixon 


“Research, as we know it in transportation departments, 
does not function well ina vacuum. It must address the 
needs of operating units and, ideally, should involve 
them.” 

Since being named division engineer for research and 
development of the Oklahoma Department of Transpor- 
tation in August 1973, C. Dwight Hixon has followed his 
own advice, steering research operations into many areas 
outside its former materials orientation. Always willing 
to explore all applications of new procedures and pro- 
cesses, he believes that any ‘‘mousetrap”’ is subject to im- 
provement. 

A native of Oklahoma, Hixon graduated from the Uni- 


versity of Oklahoma in 1954 with a BS in civil engineering. 


He later studied traffic engineering at Yale. He was 
director-coordinator of a 1958 to 1963 transportation 
study of the 777-km? (300-mile?) Nashville, Tennessee, 
metropolitan area. He was instrumental as principal traf- 
fic engineer and later as chief traffic engineer in imple- 
menting many of the recommendations made by the 
study. Nashville was the first city in the nation to make 
use of the guides published by the National Committee 
on Urban Transportation for conducting a transportation 
planning function. 

Hixon is a lieutenant colonel in the U.S. Air Force Re- 
serve. During his 3 years in the Air Force, he completed 
pilot training and then directed a radar operation at an 
aircraft control and warning site in upper Michigan. 

He was hired as traffic engineer by the Oklahoma De- 
partment of Highways in 1968 to develop a traffic engi- 
neering division. At that time, the traffic engineering 
function consisted of a branch with only 17 employees 
and limited capabilities. When he left 5 years later, it was 
qa full division with a staff of more than 60. His goal was 
to build a solid core of professional traffic people who 


could give traffic operation aid to the eight field divisions 
and ultimately to place traffic engineers in each field di- 
vision. 

Hixon implemented several cost-saving procedures in 
the highway department. A central sign shop and 
pavement-marking operation were created to eliminate 
the previous costly duplication of these functions In each 
of the eight field divisions. He also set up an accident- 
record group to locate and study the high-accident loca- 
tions in the state. 

The successful application of solar energy to heating 
an asphalt storage tank is the latest example of his inno- 
vation. The Oklahoma Research Division leads the coun- 
try in the use of videotape as a tool in the implementa- 
tion of research findings and has expanded its implemen- 
tation emphasis with the addition of a communicator to 
the staff. Hixon’s greatest emphasis has been on the need 
for two-way communication with the field personnel and 
central office in an effort to meet their continuing needs. 
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A registered engineer in Oklahoma and Tennessee, 
Hixon is a past president of both the Oklahoma Traffic 
Engineering Association and the Regional Uniform Traf- 
fic Control Association. He is a Fellow of the Institute 
of Transportation Engineers (ITE) and a member of the 
Missouri Valley Section of ITE. He headed Department 
4 of ITE’s Technical Council from 1973 to 1975, and is 
a member of TRB Group 3 Council. Hixon has authored 
papers in the Highway Research Bulletin and Highway 
Research Record series. He plans to continue his efforts 
to communicate research results to operating units so 
that they can be used to the fullest possible extent. 

“The research function, whether it be a division, sec- 
tion, or whatever, has got to be an integral part of the de-" 
partment’s overall operation if it is to be effective,”’ he 
maintains. 

A continuing ‘‘research’’ operation on a personal basis 
is the restoration of a 1924 Model T touring car in Hixon’s 
garage. Beginning 6 years ago with a pile of rusty scrap 
metal, he has combined three different bodies, an engine 
from a fourth car, and much ingenuity into an almost 
complete car. 

Transportation oriented? Hixon also collects American 
Flyer model trains and has 30 locomotives and nearly 100 
freight cars sharing his home with antique furniture that 
he has restored. 


W. J. Harris, Jr., 
‘Spearheads Research Efforts 
of Railroad Industry 


A revitalized railroad research program is contributing to 
improvements in safety and operational efficiency, largely 
as a result of studies made by a group of railroad executives 
in 1969 and by the election in 1970 of William J. Harris, 
Jr., as vice president of the Research and Test Department, 
Association of American Railroads (AAR). Since that time, 
research funding has increased from less than $1 million to 
more than $5 million by AAR. An additional $7 million 
from railroads and suppliers and support from the Federal 
Railroad Administration (F RA) have brought the total re- 
search program managed by the AAR to more than $25 
million. 

After graduation from Purdue University in 1940 with 
a bachelor’s degree in chemical engineering and a master’s 
degree in engineering, Harris was ordered to active duty 
and spent nearly 5 years in the Engineering Division of the 
Bureau of Aeronautics of the U.S. Navy, where he was in 
charge of aircraft armor. 

He was awarded the degree of doctor of science by the 
Massachusetts Institute of Technology in 1948 and then 
joined the Naval Research Laboratory as head of the 
Ferrous Alloys Branch, where he worked extensively on 
failure mechanisms, particularly brittle fracture. 

He was first associated with the National Research 
Council (NRC) by his work with the Committee on Ship 
Steel in 1949. In 1951, he joined the staff of the National 
Research Council as assistant to the chairman and then 
executive secretary of the then Metallurgical Advisory 
Board, now the National Materials Advisory Board. In 
1954, he joined Battelle Memorial Institute as assistant 
to the vice-president and in 1957 returned to the Na- 
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tional Research Council as executive director of the 
National Materials Advisory Board. In 1960, he became 
assistant secretary of the NRC Division of Engineering 
and worked extensively on problems at the interface of 
engineering and other disciplines, including engineering 
and the social sciences, engineering and biology, engi- 
neering and medicine, and the role of engineering in the 
developing countries. In 1962, he rejoined Batelle as 
assistant director of its Columbus Laboratories and head 
of its Washington office. 

In 1970, he served as chairman of the National Ma- 
terials Advisory Board, president of the Metallurgical 
Society, and president of the Engineers Joint Council. 
Since his election in 1970 as vice-president of the As- 
sociation of American Railroads, Harris has created a 
number of large cooperative programs that are increasing 
the scientific understanding of phenomena affecting the 
behavior of trains and track structures. The International 
Government-Industry Research Program on Track-Train 
Dynamics is one example. From it have been derived 


improved methods of operating trains and designing equip- 
ment. These cooperative activities include a major installa- 


tion called the Facility for Advanced Service Testing now 
operating at the Transportation Test Center in Pueblo, 
Colorado. In this facility, a6910-Mg (7000-ton) train is 
operated over a 7.6-km (4.7-mile) loop, introducing loads 
in the track as great as 10 times that encountered in 
revenue service. 

Harris has been associated with the organization of a 
major national cooperative study on freight-car use that 
was funded by the railroad industry and the Federal 
Railroad Administration (FRA). Significant progress has 
been made in understanding problems that must be re- 
solved to devise practices that can give rise to early im- 
provements in this vital element of railroad costs. 

Harris worked with FRA in encouraging the establish- 
ment of the Railroad Research Information Service, one 
of the several information functions performed by the 
Transportation Research Board. He requested, in concert 
with FRA, that the Transportation Research Board 
undertake a study of railroad research requirements. The 
results of that study, which have been published as TRB 
Special Report 174, are based on a month-long study at 
Woods Hole, Massachusetts, in 1975, involving more 
than 200 participants and subsequent analysis of their 
discussions by a committee of the Transportation Re- 
search Board. Harris served as chairman of the railroad 
advisory committee to the TRB Executive Committee 
that outlined an appropriate course of action to broaden 
TRB functions to cover issues of importance to the rail- 
roads. He isa member of the Committee on Transporta- 
tion of the NRC Assembly of Engineering. 

Harris has been awarded the Mathewson Medal of the 
AIME for his research contributions. He is a Fellow of 
the Metallurgical Society and of the American Society 
for Metals. In 1976 he was named Railroad Man of the 
Year by Modern Railroads. In 1977, he was the first 
railroad official elected to the National Academy of 


Engineering. 


Meetings 


Energy and Transportation Systems 
Are Themes of Union College Meeting 


Union College, Schenectady, New York, in conjunction 
with the U.S. Energy Research and Development Ad- 
ministration (ERDA), will sponsor its Fourth National 
Conference on the Effects of Energy Constraints on 
Transportation Systems, August 1-5, 1977. 

The purpose of the conference is to help find ways of 
maintaining mobility without nearly total dependence on 
petroleum products, to plan strategies to minimize the 
impact of energy shortages on the national economy and 
personal mobility, and to give planners and engineers an 
improved understanding of various aspects of urban 
structure on transportation demands. 

Topics examined in the transportation and energy field 
will include intercity rail energy efficiency, trucking and 
fuel economy, energy efficiency of commercial air trans- 
portation, alternative fuels, electrification of railroads, 
and electric and hybrid vehicle research. There will also 
be discussions of ERDA funding and data needs in the 
area of transportation energy conservation. 
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A major emphasis of the conference will be the auto- 
mobile, particularly in light of the federal government's 
recent ruling that all automobiles manufactured in 1980 
and after get at least 8.5 km/L (20 miles/gal) and 11.5 
km/L (27 miles/gal) by 1985. 

Twenty-five authorities in the energy and transportation 
field from government, industry, and research institutions 
will be conference leaders. The fee for the conference is 
$400, which includes a Thursday evening dinner and a 
compilation of course notes. Faculty members and 
graduate students can apply for a stipend toward their 
tuition. Proceedings of the conference will be subsequently 
published by ERDA, which is providing partial funding 
for this fourth national conference. 

Information on the meeting is available from the Office 
of Graduate Studies and Continuing Education, Wells 
House, 1 Union Avenue, Union College, Schenectady, 

New York 12308, telephone 518-370-6288, 


Roadway Lighting Seminar 
Scheduled for Colorado 


Because of the visibility of roadway lighting and the im- 
pact of the energy crisis on roadway lighting, there is 
growing need for better education of engineers in the 
field of illumination. An understanding of lighting fun- 
damentals is essential for dealing with energy-related 


questions. Safety and optimum visibility are functions of the 


quality of illumination. Arbitrary reduction in roadway 
lighting by turning off every other luminaire is not an 
adequate solution; an in-depth knowledge of roadway 
lighting is required before such solutions can be reached. 

A Roadway Lighting Seminar will be held at the Uni- 
versity of Colorado at Boulder, August 8-12, 1977, and 
will cover fundamentals of lighting (terms and units, in- 
verse square law, light sources, principles of light control), 
photometric data (photometric measurement, the photo- 
metric report, manufacturers’ published data, instruments 
and measurements), lighting equipment (lamps, luminaires, 
mountings, maintenance), human factors in highway light- 
ing (seeing at night, quantity and quality of light), and 
calculations and numerical methods (developing a plan, 
basic calculations, example calculations, conventional 
mounting height, high mast lighting, computer applica- 
tions). 

The seminar fee of $200 does not include housing or 
meals. Further information may be obtained from the 
Center for Management and Technical Programs, Univer- 
sity of Colorado, Boulder, Colorado 80309. 


TRB.Committee to Hold 
Pedestrian Conference 


The Transportation Research Board Committee on Pedes- 
trians will hold a Workshop on Pedestrians during its 
midyear meeting September 12-15, 1977, at the Biltmore 
Hotel in New York City. The purpose of the workshop is 
to increase awareness of pedestrian needs and also to pro- 
vide a forum for the exchange of information among 
planners, designers, researchers, architects, and policy 
makers. The conference will include panel discussions, 
technical sessions, and various field trips in New York 
City. A registration fee will be charged. Further infor- 
mation may be obtained from James K. Williams, Trans- 
portation Research Board, 2101 Constitution Avenue, 
N.W., Washington, D.C. 20418, 202-389-6466. 


Paratransit Conference 
Planned by TRB 


A conference on urban transport innovations will be held 
at the El Cortez Hotel, San Diego, California, December 
5-8, 1977, under the sponsorship of the Committee on 
Urban Mass Service Innovations (Paratransit) of the Trans- 
portation Research Board, the Urban Mass Transportation 
Administration of the U.S. Department of Transportation, 
the Transportation Development Center of Montreal, the 
American Public Transit Association, the International 
Taxicab Association, the California Department of Trans- 
portation, and San Diego Transit. The conference has 
been designed to facilitate learning and exchange of in- 
formation for all those interested and involved in urban 
transportation, particularly in the application of para- 
transit services. 

The conference will continue and expand the discus- 
sion of the themes from earlier conferences on demanca- 
responsive transportation and other paratransit services. 
Technical sessions will cover implementing social service 
transportation, serving the work trip, community and 
low-density services, cost and productivity improvements, 
financing and budgetary constraints, regulatory and in- 
surance problems, service planning and marketing, labor 
considerations, vehicles and maintenance, management 
and organization, involving private operators, and imple- 
mentation and evaluation of services. 

The meeting will be of interest to transportation and 
transit system engineers and planners, local and regional 
planners, municipal officials, and private operators. Fur- 
ther information may be obtained from James A. Scott 
or Stephen E. Blake, Transportation Research Board, 
2101 Constitution Avenue, N.W., Washington, D.C. 
20418, 202-389-6535. 
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Call for Papers for Conference on 
Transport for Elderly and Handicapped Persons 


Loughborough University of Technology, in conjunction 
with the Florida State University, is organizing an inter- 
national conference on transport for elderly and handi- 
capped persons. The conference will be held in Cam- 
bridge, England, April 4-6, 1978. Authors are invited to 
submit abstracts of papers for selection by the interna- 
tional steering group in the following areas: governmental 
policies, legislation, levels of service, overall and special 
demand, definitions of client groups, needs of groups, 
predictive methods for demand analysis, financial support 
for the use of conventional services, supply of specialized 
services, modification of conventional services, organi- 
Zational problems, methods of evaluation of effectiveness 
of programs, and vehicle and infrastructure adaptation 
and design. Abstracts of approximately 500 words must 
be submitted by September 1, 1977; authors will be in- 
formed of acceptance by October 15, 1977; and final 
manuscripts of papers must be submitted by January 31, 
1978. Abstracts and inquiries may be sent to Professor 
Norman Ashford, Conference on Transport for Elderly 
and Handicapped Persons, Loughborough University of 
Technology, Loughborough, Leicestershire, LE11 3TU, 
England. 


Precast Concrete Industry 
Meeting Set for Vienna, Austria 


The Ninth International Congress of the Precast Concrete 
Industry will be held in Vienna October 8-13, 1978. Site 
of the congress will be the Hofburg Congress Centre, 
former winter residence of the Hapsburgs, adapted as a 
conference center in 1958. The Hofburg Congress Centre 
is said to be unique, juxtaposing the grandeur of the past 
with modern up-to-date technical facilities. The organi- 
zation of the congress is in progress, and initial applica- 
tions indicate an expected total participation of 1000 to 
1500. 

For further details, contact Congress Secretariat, Ninth 
BIBM Congress, Bosendorferstrafe 4/14, 1010 Vienna, 
Austria. 


Papers Sought for Symposium 
on Aspects of Computerization 


A Symposium on Future Trends in Computerized Struc- 
tural Analysis and Synthesis will be held at the Twin 
Bridges Marriott Hotel, Washington, D.C., October 30- 
November 1, 1978. The symposium is sponsored by the 
University of Maryland, George Washington University, 
and the Langley Research Center of the National Aero- 
nautics and Space Administration (NASA). 

The purpose of the symposium is to provide a multi- 


disciplinary medium for communicating recent and pro- 
jected advances in computer hardware, software, numeri- 
cal analysis, applied mechanics, and their appication to 
future structural analysis and synthesis systems. Papers 
are invited on the impact of development in each of these 
aspects of structural analysis and synthesis. 

Authors should submit three copies of an extended 
abstract of about 1000 words before September 30) 1977, 
Notification of acceptance will be given by November Ze 
1977. Three copies of the final manuscript will be due 
by April 7, 1978. A volume of proceedings will be pub- 
lished before the meeting, and the papers accepted will 
also be considered for publication in the Journal of Com- 
puters and Structures. One-page abstracts are also solic- 
ited on current research in progress for short presentations 
at special sessions. 

Further information may be obtained from Professor 
Ahmed K. Noor, MS-246, George Washington University 
Center at NASA Langley Research Center, Hampton, 
Virginia 23665, or Professor Harry Schaeffer, Department 
of Aerospace Engineering, University of Maryland, College 
Park, Maryland 20742. 
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Bookshel 


Base Construction, Cost Estimating 
Manuals New From Crushed Stone Group 


Flexible Pavement Cost Estimating Guide. 32 pp. Guide- 
lines for Construction of Serviceable Crushed Stone Bases. 
22 pp. National Crushed Stone Association, 1415 Elliot 

Place, N.W., Washington, D.C., 20007. Single copies free. 


The Flexible Pavement Cost Estimating Guide (\tem 
CEG-1) contains practical information to enable the reader 
to estimate in-place costs of pavements using local prices. 
The contents should be of interest to engineers, devel- 
opers, public officials, architects, and contractors charged 
with design and construction of long-lasting and econom- 
ical pavements such as parking areas, streets, and road- 
ways. Sections include information on inflationary price 
trends, design systems, advantages of stone bases, and 
tear-out worksheets for estimation. The worksheets sug- 
gest various combinations of crushed stone base and 
bituminous-treated layers representing accepted engi- 
neering practice. 

Guidelines for Construction of Serviceable Crushed 
Stone Bases (|term CG-1) includes a review of the eco- 
nomic and performance advantages of crushed stone bases 
including quality control, a listing of seven construction 
steps with emphasis on compaction control, and an in- 
spector’s check list. 


Concrete Quality Control 


Manual for Quality Control for Plants and Production of 
Precast Prestressed Concrete Products. Prestressed Con- 
crete Institute, 20 North Wacker Drive, Chicago, I\linois 
60606. 90 pp. $8.00 (30 percent discount to PCI mem- 
bers). 
This manual is the second edition of the production guide- 
line for the manufacture of high-quality products. It is 
widely used as a basis for in-plant quality control pro- 
grams and for providing standards for thorough inspection 
as part of the Plant Certification Program of the Pre- 
stressed Concrete Institute. Although not intended as a 


specification document, the book outlines many specifi- 
cation requirements. The second edition includes up- 
dated standards and references, modifications based on 5 
years of experience, and new provisions on stud welding, 
grouting, and detensioning of dry-mixed, machine-cast 
products. Dimensional tolerances for products are un- 
changed. 


Six New Technical Reports Published 
by DOT’S Transportation Systems Center 


Six new technical reports on highway-related subjects 
have been issued by the Transportation Systems Center 
of the U.S. Department of Transportation. The reports, 
which are available through the National Technical Infor- 
mation Service, Springfield, Virginia 22161, are as fol- 
lows: 


Survey of Driver Aid Devices for Improved Fuel Economy. 
November 1976, PB 264 162, $6.75. 


This report presents brief summarization of devices available to a 
driver to reduce fuel consumption. 


Aggregate Auto Travel Forecasting: State-of-the-Art and 
Suggestions for Future Research. December 1976, PB 
263 351, $4.00. 


This report reviews existing forecasting models of automobile 
vehicle-miles of travel and presents evidence that such models 
incorrectly omit time, cost, and spatial form variables. More 
accurate estimates are made and suggestions for new models 
are given, 


An Investigation of Site Effects on Roadside Measure- 
ment of Truck Noise. January 1977, PB 254 500, $5.00. 


This report includes the result of the multi-microphone measure- 
ments of the passby noise emissions from three dedicated multi- 
axle trucks and from transient trucking taken at nine highway 
sites and one standard site in and around Fort Wayne, Indiana. 


Air Quality Analysis of a Multi-Level Complex Interchange: 
Case Study Using the Improved TSC/APA Model. Decem- 
ber 1976, PB 262 882, $6.00. 


This report, which is treated as a case study, gives a detailed 


computer analysis of air quality for a complex multilevel inter- 
change in Baltimore consisting of elevated roads, at-grade roads 
and ascending and descending ramps. The report will be useful 
for computing air pollution levels associated with many high- 
way configurations. 


Transportation Safety Analysis. November 1976, PB 
263 639, $6.00. 


_ This program presents the development of a conceptual model 
for expressing transportation accident deaths as a function of 
transportation activity. The first-level model was used to pro- 
ject the number of transportation accident deaths up to the 
year 1990 on the basis of transportation projections by the 

_ Transportation Systems Center. 


Fuel Consumption, Emissions, and Power Characteristics 
of the 1975 Ford 140-CID Automotive Engine. Novem- 
ber 1976. PB 261 77, $4.00. 


This report contains data obtained in dynamometer tests of a 
1975 Ford to determine steady-state fuel consumption and 
emissions of hydrocarbon, carbon monoxide, and oxides of 
nitrogen. 


Access, Travel and 
Transportation in 
New Communities 


Mobility in the 
New Communities 


Access, Travel and Transportation in New Communities. 
Robert B. Zehner. Ballinger Publishing Company, Cam- 
bridge, Massachusetts 02138. 217 pp. $15.50. 
In this new book, Zehner examines the availability of 
transportation and other community facilities and ser- 
vices in new communities and the way they influence 
travel behavior. He gives particular attention to alterna- 


tives to the automobile (including walking and community 


transit), the journey to work, automobile ownership rates, 
and annual household automobile use. By analyzing re- 
lations between demographic and community characteris- 
tics on one hand and residents’ travel behavior on the 
other, he shows how community design can result in re- 
duced travel and potential energy savings. This is one 
of seven books published as part of the New Communi- 
ties Research Series. The series summarizes the results 
of a nationwide study and evaluation of new community 
development in the United States. Initiated in 1972 by 
the Center for Urban and Regional Studies at the Uni- 
versity of North Carolina at Chapel Hill, this study was 
undertaken to provide federal, state, and local officials, 

as well as public and private developers, with an improved 
information base to use in judging the merits of new com- 
munity development as an urban growth alternative. 


Transportation System Management 


Transportation System Management: State of the Art. 
Federal Highway Administration and Urban Mass Trans- 
portation Administration. Government Printing Office, 
Beh ee D.C, 20402. Stock No. 050-014-0001 2-6. 


The Urban Mass Transportation Administration and the 
Federal Highway Administration have jointly published a 
major report summarizing current information concerning 
the spectrum of actions relevant to transportation sys- 
tem management (TSM). The report presents up-to-date 
information on 31 specific TSM actions within the fol- 
lowing seven major categories: improving vehicular flow, 
preferential treatment of high-occupancy vehicles, reduc- 
ing peak-period travel, parking management, car pooling, 
transit improvements, and transit management measures. 
Each summary contains examples of successful experi- 
ence of the individual action, advantages and disadvan- 
tages, guideline conditions concerning implementation, 
range of costs involved, and interrelations with the other 
actions. 

Transportation system management actions are de- 
signed to make more efficient use of existing highways, 
streets, and transit systems without necessarily requiring 
large capital investments. The TSM concept also calls for 
establishing better balance and coordination among vari- 
ous elements of the urban transportation system to con- 
tribute to broader local and national goals, for energy 
conservation, environmental improvement, equity for 
transit-dependent persons, and urban conservation. 

An earlier report, issued in May 1976, contained a 
bibliography of publications relating to TSM and their 
availability from federal agencies and other institutions. 
That report, TSM: A Bibliography of Technical Reports, 
is also available from the Government Printing Office at 
acost of $2.25 (stock No. 050-014-00011-8). 


Estimating Pavement Costs 


Flexible Pavement Cost Estimating Guide. National 
Crushed Stone Association, 1415 Elliot Place, N.W., Wash- 
ington, D.C. 20007. 32 pp. Single copies free from 
NCSA, subject to availability. 


This publication has been prepared by the National 
Crushed Stone Association to enable the reader to esti- 
mate the in-place cost of flexible pavements by using lo- 
cal prices and taking into account inflation and other fac- 
tors. Worksheets suggest various combinations of crushed- 
stone base and bituminous, portland cement, or other 
treated layers in ratios of design thickness representing 
accepted engineering practices. An example estimate, 
using typical in-place costs, is included. The emphasis is 
on the economics of various materials that should be eval- 
uated for equivalent designs. The contents should be of 
interest to designers, public officials, engineers, developers, 
architects, contractors, and others charged with the design 
and construction of long-lasting and yet economical pave- 
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ments both for commercial use, such as parking lots, and 
for public use, such as roads and streets. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Bus Transportation Strategies 

Subject areas: traffic control and operations; urban 
transportation systems. Transportation Research Record 
606, 59 pp., $2.60. 


Bridge Design, Testing, and Evaluation 


Subject area: bridge design. Transportation Research _ 


Record 607, 83 pp., $3.60. 


Demand-Responsive Transportation Systems and Other 
Paratransit Services 

Subject area: urban transportation systems. Trans- 
portation Research Record 608, 134 pp., $5.60. 


Highway Safety, Traffic Records, and Law Enforcement 

Subject areas: highway safety; road user characteris- 
tics; traffic control and operations. Transportation Re- 
search Record 609, 35 pp., $2.00. 


Passenger Travel Demand Forecasting 

Subject areas: traffic measurements; urban transpor- 
tation systems. Transportation Research Record 610, 
52 pp., $2.80. 


To order Transportation Research Board publications 
check the appropriate box on this coupon and circle the 
number. If you wish to receive a copy of the catalog of 
TRB publications, check the first box. Payment must 
accompany orders totaling $7.50 or less, excluding 
handling and postage charges. Handling and postage 
charges are 5 percent for orders sent to addresses in the 
United States and Mexico and 10 percent for orders sent 
by surface mail to addresses in all other countries. Make 
checks payable to the Transportation Research Board. 
Mail to Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 


Publications $ 


Handling and postage $ Name 


Railroad-Highway Crossings, Visibility, and Human 
Factors 

Subject areas: rail transport; highway safety; road 
user characteristics; traffic control and operations. Trans- 
portation Research Record 611, 68 pp., $3.20. 


Subsidence Over Mines and Caverns, Moisture and Frost 
Actions, and Classification 

Subject areas: photogrammetry; construction; 
exploration-classification (soils); foundations (soils); soil 
science. Transportation Research Record 612, 83 pp., 
$3.60. 


Transportation System Management 

Subject areas: traffic control and operations; traffic 
measurements; urban transportation administration; urban 
transportation systems. Transportation Research Board 
Special Report 172, 163 pp., $6.80 ( 


Design of Terminals for Rigid Pavements to Control End 
Movements: State of the Art 

Subject area: pavement design. Transportation Re- 
search Board Special Report 173, 19 pp., $2.20. 


Rail Transport Research Needs j 
Subject area: rail transport. Transportation Research 
Board Special Report 174, 77 pp., $3.60. 


HRIS Abstracts , 
Vol. 10, No. 2, Summer 1977, 254 pp., $12.00. 


CL] Catalog of Publications 1977 (free) 
LJ Transportation Research News: 
(J Annual Subscription ©) Single Copy No. 


CL] 1977 Directory ($10) 


C] Transportation Research Record: 606 607 
608 609 610 611 612 
CL] Special Report 172 173 174 


C1 HRIS Abstracts, Vol. 10, No. 2 


Total amount $ Agency or affiliation 
O Payment enclosed Street 
Send bill to address given City 


_ State Zip 


These abstracts of recent articles, reports, and technical 
papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. They are similar in 
source and coverage to those formerly carried in the 
separate publication Transportation Research Abstracts. 
Some of the abstracts were obtained through informa- 
tion exchange agreement with organizations such as the 
National Technical Information Service (NTIS), the 
American Society of Civil Engineers (ASCE), the Ameri- 
can Society for Testing and Materials (ASTM), and the 
U.K. Transport and Road Research Laboratory (TRRL). 
Other abstracts were prepared by the author or taken 
from the document in which the article or report ap- 
peared. The source is indicated at the end of each ab- 
stract. Those that have no indication were prepared by 
TRB staff. To gain access to documents represented 

by these abstracts, those interested should contact the 
organization or publisher. Copies are not available from 
the Transportation Research Board. 


CONSTRUCTION MATERIALS 
AND PRACTICES 


Games People Play With Concrete. L. H. Tuthill. Journal of the 
American Concrete Institute (Post Official Box 19150, Redford 
Station, Detroit, Mich. 48219), Vol. 73, No. 12, Dec. 1976, 
pp. 671-678. TRIS 148874. 

This paper discusses the quality and potential performance of 

concrete that ranges from unacceptable to unbelievable levels of 

excellence. In spite of tested recommendations, ‘‘games’’ some- 
times played by architects or engineers adversely affect the 
quality and performance of concrete. They may cut corners need- 
lessly or out of necessity to deal with unexpected economical 
problems. It is recommended that they use caution in varying ac- 
cepted or tested specifications. The paper discusses specifications; 
problems concerning air, water, slump, and water-cement control; 
slump loss; mixing and placing; curing; strength; and quality con- 
trol and assurance. Author. 


Superplasticizing Admixtures in Concrete. Report of a Joint Work- 
ing Party of the Cement Admixtures Association and the Cement 
and Concrete Association. Cement and Concrete Association 
(Wexham Springs, Slough SL3 6PL England), ISBN 0-7210- 
1029-6, Jan. 1976, 32 pp. TRIS 141377. 

The current terminology related to superplasticizers is defined, the 

types of chemical used and the general mode of action are de- 

scribed, and the available test data on concrete properties are col- 
lated. The historical background of the production of flowing con- 
crete is reviewed, and details are given of mix design. The method 
and areas of application are described, and the dependence of 
superplasticizing action on cement type is discussed. The measure- 
ment of workability or placeability of flowing concrete, the prop- 
erties of flowing concrete in the fresh state, the properties of 
hardened concrete, and standards relevant to such concrete are 
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also covered. The production of water-reduced high-strength con- 
crete is outlined, and the properties of the fresh and hardened con- 
cretes are reviewed. Comments are made on the costs of these 
types of concrete. 


Concrete Manual: A Water Resources Technical Publication. 
Bureau of Reclamation (Engineering and Research Center, 
Post Official Box 25007, Denver Federal Center, Denver, Colo. 
80225), 8th Edition, 1975, 627 pp; also available Superintendent 
of Documents, U.S. Government Printing Office, Washington, 
D.C. 20401, $10.15. TRIS 141376. 
This manual, which is designed for use by construction engineers 
and inspectors, provides engineering data and outlines methods and 
procedures to be followed in administering construction specifica- 
tions and contracts. Important properties of concrete and effects 
of various factors on the properties of concretes are reviewed, and 
the investigation and selection of concrete materials are detailed. 
Prospecting for aggregate materials, exploration of natural aggregate 
deposits, facilities for materials testing, selection of aggregates, and 
pozzolanic materials are covered. Mix design details, inspection, 
field laboratory facilities, and reports are described. Concrete 
manufacturing, handling, placing, finishing and curing, and repair 
and maintenance are other areas covered in the manual. Informa- 
tion is also provided on special types of concrete and mortar: light- 
weight, heavyweight, nailing, porous, preplaced aggregate, prestressed, 
vacuum processed, concrete floor finish, shotcrete, grouting mortar, 
mortar lining, and concrete polymer materials. 


Technical Data Based Report: Ballast and Foundation Materials Re- 
search Program. O. L. Robnett and others. University of Illinois 
at Urbana-Champaign (Urbana, |||. 61801) and Office of Research 
and Development, Federal Railroad Administration (Washington, 
D.C. 20590), July 1975, 179 pages; available National Technical 
Information Service (Springfield, Va. 22161), PB 251 771. ‘ 
TRIS 133229. 

Literature and other information sources pertaining to properties of 

granular materials, ballast and sub-ballast materials, fine-grained soils, 

and structural behavior models are reviewed. Presented in this report 
is a summary of the current technology relative to procedures for 
evaluating ballast and subgrade material properties, factors that 
influence ballast and soil material properties, relations between 
ballast and soil material properties and track system behavior and 
performance, applicability of structural analysis models to predict- 
ing behavior of track system, and transfer functions relating track 
behavior to performance. Based on the review, it is concluded that 
ballast and subgrade materials receive inadequate considerations in 
analysis and design, more realistic models are available for structural 
analysis of track systems, transfer functions relating track behavior 
to performance are not available, and climatic factors exert a sig- 
nificant influence on behavior and performance and must be given 
appropriate consideration in analysis and design of the track system. 


The Florida East Coast Railway Company and the Concrete Cross 
Tie. Office of Chief Engineer, Florida East Coast Railway Com- 
pany (St. Augustine, Fla.), Jan. 18,1977, 18 pp. TRIS 152671. 

Starting in 1964 as it installed centralized traffic control and re- 

duced segments of its mainline to single track, Florida East Coast 

Railway Company (FEC) also began extensive installations of con- 

crete crossties. By the end of 1976, FEC had 186 track-miles of 

concrete crossties in service and 31.1 additional miles authorized 
for 1977. The installation procedures, problems experienced with 
the ties and ballast, and the current standards for track structures 
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rebuilt with concrete crossties are described. FEC has also ac- 
quired a plant for manufacturing crossties, and the manufacturing 
and prestressing procedures are described. 


Navy Environment: Environmental Effects in Stress Corrosion 
Cracking in Aluminum Alloys. R. T. Foley and B. F. Brown. 
Department of Chemistry, American University (6475 Wood- 
ward Ave., Washington, D.C. 20016). TRIS 152524. 

The objective of this task is to clarify the role of environmental 

factors in stress corrosion cracking of aluminum alloys used in 

naval aircraft and craft. An experimental program is to be con- 
ducted to study the effect of various anions in pitting initiation in 
aluminum alloys, to study local solution chemistry in these alloys, 
and to correlate the first two approaches with susceptibility of the 
alloys to stress corrosion cracking. Standard electrochemical and 
fracture mechanics techniques are to be used for this study. 


DESIGN OF FACILITIES 


Tables of Stress, Strains, and Displacements in Three-Layer Elastic 
Systems Under Various Traffic Loads. C. M. Gerrard and L. J. 
Wardle. Australian Road Research Board (500 Burwood High- 
way, Vermont South, Victoria 3133, Australia), No. 4, 1976, 
268 pp. TRIS 151954. 

This report contains tables of theoretical solutions for the stresses, 

strains, and displacements in three-layer elastic and isotropic sys- 

tems. The types of loads considered are vertical, inward shear, and 
unidirectional shear, all applied over circular areas. In the three- 
layer system the points at which solutions are provided are on the 
surface of the top layer, along the two interfaces between layers, 
and on the load axis. Examples of the practical application of the 
tables illustrate some of the important aspects of the solutions. 

The results presented are more comprehensive than those available 

previously and allow most of the primary variables to be con- 

sidered in the design and analysis of flexible pavements. In addi- 
tion, they can be applied to some foundation problems. Author. 


Bridge Temperatures Derived From Measurement of Movement. 
W. Black and others. Bridge Construction Division, Structures 
Department, Transport and Road Research Laboratory (Old 
Wokingham Road, Crowthorne RG11 6AU, Berkshire, 
England), Report 748, 1976, 35 pp. TRIS 153124. 

Movements were measured at expansion joints in seven bridges of 

various forms of construction and were transformed into corre- 

sponding values of effective temperatures and the sum of the mean 
shade temperature of the 5 previous days and an appropriate 
proportion of the daily range of effective bridge temperature, 

From this both the annual range and instantaneous values of effec- 

tive bridge temperature can be determined. The method also enables 

statistical estimates to be made of the range of effective bridge 
temperature for various return periods. The influences of bridge 
exposure, geographical location, and bridge form on effective 
bridge temperatures are also discussed. Author. 


A High-Speed Road Profilometer: Preliminary Description. R.S, 
Dickerson and D, G. W. Mace. Pavement Design Division, High- 
ways Department, Transport and Road Research Laboratory (Old 
Wokingham Road, Crowthorne RG11 6AU, Berkshire, England) 
Supplemental Report 182, 1976, 13 pp. TRIS 153125. 

A prototype road profilometer 5 m long is described. When towed 

behind an estate car, it is capable of operation at speeds up to 80 

km/h and measures longitudinal profile features from 0.2 to 100 m 

or more in length with a resolution of better than 1 mm and with 

an error in the curvature of the profile of not more than 0.32 in 
distances of 100 m. Records of the measured profile are made by 
computer on magnetic tape and if required in the form of a graph. 

Author. 


Steel Fiber Reinforced Concrete Properties and Resurfacing Applica- 
tions. A. N, Hanna. Research and Development/Construction 


Technology Laboratories, Portland Cement Association (5420 

Old Orchard Road, Skokie, II]. 60076), RDO49.01P, 1977, 18 pp. 

TRIS 153118. 
The inclusion of steel fibers in concrete matrix has a marked effect on 
workability. A systematic approach was followed, and a mix design 
method for fiber-reinforced concrete was developed. The flexural 
strength properties of steel-fiber-reinforced concrete were invesigated. 
Test data indicated that the ultimate flexural strength increased by an 
average of 19 percent by using 2 percent by volume of fibers. How- 
ever, toughness increased nine times by using 1 percent by volume of 
fibers. Laboratory tests were conducted on concrete overlays sub- 
jected to simulated temperature effects. Bond between the base slab 
and the overlay was prevented for different lengths at the joint. Test 
results indicated that improvement of cracking resistance was obtain- 
able by increasing the length of the unbonded portions of the overlay. 
Examination of steel-fiber-reinforced-concrete overlays in an outdoor 
test installation indicated that the inclusion of steel fibers in a con- 
crete overlay reduced the width of reflection cracking. The inclusion 
of fibers had no effect on the temperature gradient within the over- 
lay. The investigation concluded that the inclusion of steel fibers 
in concrete overlays improved the performance to a limited degree. 
Author. 


An Investigation of the Susceptibility of Post-Tensioning Cables to 
Stress-Corrosion Cracking. C. Hahin and others. Construction 
Engineering Research Laboratory (Post Office Box 4005, Cham- 
paign, Ill. 61820), CERL-TR-M-199, Jan. 1977, 11 pp; available 
National Technical Information Service (Springfield, Va. 22161), 
PB AD/A035258/LL, paper copy $3.50. TRIS 151951. 

Posttensioning cables having ultimate tensile strength (UTS) of 

270 000 Ib/in? (1862 MPa) and satisfying ASTM Standard A-416 

were stressed to 80 to 95 percent UTS and exposed to 3.5 percent 

sodium chloride and saturated calcium hydroxide solutions, where 

PH values ranged from 8 to 12.5. After 900 h, since no failures 

were experienced, cables were forced to rupture. No appreciable 

reduction in strength resulted, except in cables that were artificially 
notched (strength losses were not due to corrosion). However, 

rapid failures at 95 percent UTS occurred when cables were im- 

mersed in a dilute hydrochloric acid solution where pH values 

ranged from 1 to 2. Time to failure at pH 2 averaged about 100 h; 

at PH 1, time to failure was about 1 h. Author. 


Testing and Analysis of a Twin Spine Single Span Box-Girder Model. 
M. J. N. Priestly. Road Research Unit, National Roads Board, 
Ministry of Works and Development (Post Office Box 12-041, 
Wellington, New Zealand), No. 30, 1975, 46 pp. TRIS 151960. 

Stress analysis of a simply supported twin-spine box-girder mea- 

sured under a number of loading cases, including prestress and 

live loading, is reported. The model, fabricated from filled-epoxy 

castings, was heavily strain-gauged on inside and outside surfaces 

of the central cross section and in the vicinity of one end dia- 
phragm. Stresses and deflections induced by three separate load 
conditions were predicted by six analytical techniques, including 

a three-dimensional finite element method, finite-strip and folded- 

plate analyses, a two-dimensional grid analysis with superimposed 

plate-bending finite elements, a beam on elastic foundation anal- 
ogy, and an equivalent grillage. Results from the analyses are 
compared with experimental results to assess the relative capabili- 
ties of the analytical methods. The three-dimensional finite ele- 
ment method gave the best representation of actual behavior. The 
three-dimensional plate methods also gave excellent results except 
near points of loading where considerable errors existed. It ap- 
pears that these errors can be largely eliminated by improvement 
of the joint simulation. Adequate representation of experimental 
behavior was obtained from the two-dimensional finite element 
plus grid and the beam of elastic foundation analogy, but the 
equivalent grillage method significantly underestimated transverse 
stresses and transverse distribution of longitudinal stresses. Author. 


Design of Test Installation for Bitumen Coated Piles. R. P. Long. 
School of Engineering, University of Connecticut (Storrs, 
Conn. 06268), Final Report, Feb. 1976, 26 pp. TRIS 152492. 


A design (includes electrical and mechanical strain gauges) for in- 
strumenting steel H-piles to measure forces due to downdrag is 
Presented. The design is sufficiently general to be adapted to many 
locations. The mechanism by which bitumen reduces downdrag 
is discussed, and the design of a bitumen layer for one installation 
is described. A bitumen layer 5 mm thick is considered a mini- 
mum for a slip layer for conditions in which 3 in of settlement 
could occur in 10 d, and the maximum force in the pile is limited 
to 4t. Handling, storage, and the pile-driving aspects are con- 
sidered, and comments are made on selecting the bitumen. Bi- 
tumen meeting the requirements can be produced by heating a 
soft asphalt and blowing air through it. 


_ A Pavement Design and Management System for Forest Service 
Roads: A Working Model. F. L. Roberts and others. Divi- 
sion of Research in Transportation, Council for Advanced 
Transportation Studies, University of Texas at Austin 
(Austin, Texas 78712), Research Rept. 43, Feb. 1977, 132 
pp.; available National Technical Information Service 
(Springfield, Va. 22161), PB 264 357/LL, paper copy 
$6.00. TRIS 153122. 

This is the second phase of a three-phase effort to develop and 

implement a pavement design and management system for low- 

cost, low-volume roads (LVR), particularly Forest Service roads. 

The specific object of this phase is to develop working pavement 

design and management models and other information needed 

for optimization and decision making. This report describes 
changes to previously developed pavement management work 
and the other models developed and employed in the current 
version of LVR. In addition, three example problems are in- 
cluded along with a complete discussion of the inputs required 
and solutions obtained from each. A copy of the current LVR 
user’s manual is also included. This pavement management sys- 
tem had been planned, developed, and made operational for the 
purpose of designing and managing the surfacing systems for low- 
volume roads typical of those constructed by the Forest Service. 

Recommendations for major areas of implementation and further 

research are also included. The program will be designed to ensure 

its compatibility with the road design system currently used by the 

Forest Service. Author. 


ECONOMICS AND COSTS 


Optimal Peak-Load Pricing, Investment, and Service Levels on 
Urban Expressways. T. E. Keeler and K. A. Small. Journal of 
Political Economy (University of Chicago Press, 5801 Ellis Ave., 
Chicago, Il. 60637), Vol. 85, No. 1, 1977, pp. 1-25. TRIS 
151952, 

Optimal tolls, capacities, and service levels for highways can be de- 

termined jointly by way of an integrated peak-load pricing model. 

In this paper, such a model is developed and estimated with data 

for roads in the San Francisco Bay area. The results suggest opti- 

mal peak user tolls of 2 to 7 cents per automobile mile on rural 
highways, 2 to 9 cents on suburban highways, and 6 to 35 cents on 
central city highways. Although results are to some degree depen- 
dent on the interest rate, time value, and peak demand configura- 
tion assumed, one basic conclusion holds under all alternative as- 
sumptions: Current user charges are well below optimal peak 
tolls. However, results also suggest considerably higher rush-hour 
speeds than currently prevail on bay area roads, and the lower 
travel time cost suggested by the analysis (relative to the current 
situations) should to some degree offset the corresponding higher 
user charges. Author. 


Status of Ohio’s Capital and Operating Needs for Public Trans- 
portation. Ohio Department of Transportation (25 South 
Front Street, Columbus, Ohio 43215), Aug. 1976, 41 pp. 
TRIS 153116. 

An attempt is made to document the extent and type of the fi- 

nancial needs of Ohio's urban public transportation systems and 


to compare these needs with available financial resources. Tables 
and figures are used to present the information, which is categor- 
ized in three groups: large urbanized areas of more than 200 000 
population, urbanized areas of less than 200 000 population, and 
nonurbanized areas. The report indicates that two of the ur- 
banized areas in Ohio will use all of their allocated Urban Mass 
Transportation Administration (UMTA) section 5 funds for 
operating expenses. Large urbanized areas will use all of their 
allocated section 5 funds to fulfill capital and operating needs 
and will require additional section 3 funds. Small urban areas 
will underuse their allocated funds by a significant amount. If 
UMTA were to limit the allowable operating subsidy to 50 per- 
cent of the allocated section 5 funds, it would have adverse con- 
sequences on the ability of seven out of eight of Ohio’s major 
urbanized areas to maintain planned transit service. Operations 
in five of these major areas are forecast to have inadequate local 
funds to carry out their proposed program based upon their pres- 
ent sources of non-fare-box revenue. 


ENERGY 


Energy: Views of a State Department of Transportation, E. W. 
Campbell. Traffic Quarterly (Eno Foundation for Transporta- 
tion, Box 55, Saugatuck Station, Westport, Conn. 06880), 
Vol. 41, No. 1, Jan. 1977, pp. 21-31. TRIS 153120. 

This description of the impact of the recent energy crisis on New 

York State identifies the actions taken by the New York State 

Department of Transportation as a supplier of transportation fa- 

cilities (and as a consumer of energy), discusses the transpor- 

tation planning under energy constraints, and points out needed 
improvements in the planning process for both short- and long- 
term decision making. The improvement and expansion of public 
transportation systems, faster and more extensive intercity and 
rural bus service, improved rail service, car pooling and van pool- 
ing, and traffic operational projects are among the transportation 
department's approaches to reduce energy usage. The department 
has also implemented several changes in its highway construction 
specifications resulting in fuel conservation and the improvement 
of the quality of the road. 


The DOT/SAE Truck and Bus Fuel Economy Measurement 
Conference. Society of Automotive Engineers, Inc. (400 
Commonwealth Drive, Warrendale, Penn. 15096), April 21- 
23 1975. 140 pp. TRIS 153113, 

This conference focused on a fuel economy measurement pro- 

gram that was structured to consider technological improvements 

that will lead to higher productivity, operating efficiencies, and 
decreased regulatory constraints. Three study groups were es- 
tablished, The study group on vehicle classification and cycles 
included task forces on the long-haul cycle, the short-haul cycle, 
the local cycle, vehicle classification, and fuel economy. The 
group indicated a need for a major effort to gather basic data on 
duty cycles. Valid technical data were generated by the study 
group on techniques for component evaluation, The need for 
several general efforts was also indicated, The study group on 
measurement technique for total vehicle evaluation considered 
total vehicle testing, correlation with other tests, and computer 
results. Diverse viewpoints were expressed, but overall it is con- 
cluded that it is a propitious time for significant concerted ef- 
fort by manufacturers, users, and government to address the 
challenge of fuel economy. 


Waste Oil Burn Off in Coast Guard Power Plants. J. O. Storment 
and J. R. Sherrand, Jr. Department of Engine and Vehicle Re- 
search, Southwest Research Institute (San Antonio, Texas 
78284), July 1976, 43 pp; available National Technical Infor- 
mation Service, (Springfield, Va. 22161). TRIS 152687. 

The work reported is the final effort in a study to determine the 

feasibility of burning waste crankcase lubricating oils in Coast 

Guard power plants. Specifically, the program was to determine 
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whether burning a mixture of used Jubricating oil and diesel fuel 
in a two-stroke cycle diesel engine resulted in increased rates of 
long wear relative to those observed with standard fuel. Piston- 
ring wear rates were measured by the radioactive tracer tech- 
nique. Four top compression rings of a Detroit diesel 6-71 
engine were made radioactive, and the wear particles present in 
the crankcase oil from these rings were measured by gamma ray 
spectrometry. In 210 h of operation in which diesel fuel was 
used with as much as 10 percent waste lubricating oil by volume, 
no increased wear rates were measured. The engine was dis- 
assembled upon test completion, and the wear and deposit 
buildup on critical engine components were nominal for this 
type of engine and total operating hours. 


Bibliography on Liquefied Natural Gas {LNG) Safety. NASA 
Technical Brief, Lewis Research Center (21000 Brookpark 
Road, Cleveland, Ohio 44135), LEW-12720, March 1977. 
TRIS 152488. 

A bibliography has been issued that cites approximately 600 re- 

ports concerned with the safety of liquefied natural gas (LNG) 

and liquid methane. Each citation includes title of the report, 
author, abstract, source, description of figures, key references, 
and key words or subject terms. The bibliography, which is in- 
dexed by key subjects and also by authors, was assembled from 

a computer search of the Aerospace Safety Data Bank of the 

National Aeronautics and Space Administration. The results of 

the search were reviewed and evaluated to ensure that the cita- 

tions included in the bibliography are relevant items that would 
be useful to design engineers and safety specialists. The majority 
of the citations included were retrieved from the cryogenics fluid 
safety collection in the NASA Aerospace Safety Data Bank. Other 
collections searched included fire and explosion technology and 
mechanics of structural materials. Citations from the latter two 
collections relate to the detection of fuel leaks, fighting of air- 
craft fires with various extinguishing agents, explosions of fuel 
systems, and fragmentation hazards. The reports cited contain 
data helpful with problems associated with LNG and methane 
fires and explosions. 


HIGHWAY OPERATIONS AND SAFETY 


Failsafe Requirements of Road Traffic Signal Equipment. H. S. 
Blanks and others. Proceedings of 8th ARRB Conference, 
University of Western Australia, (Nedlands, Western Australia 


6009), Aug. 23-27, 1976, Session 25, pp. 27-35. TRIS 148444. 


This paper is concerned with the fail-safe operation of traffic signal 
equipment and with the acceptability to the public of the service 
provided at given levels of equipment reliability. In a study in 
progress the modes of failure and associated hazard severities are 
first determined, the latter being related to the acceptability of 
each failure mode. A preliminary analysis of traffic signal failures 
and the methods developed for assessing reliability criteria for 

a given system are described. The economic benefits of higher 
standards of reliability and of fail-safe operation are examined. 
The principal findings to date are discussed in the light of the fur- 
ther research planned. Author. 


Ontario Belt Use Down Sharply. Insurance Institute for Highway 
Safety (Watergate Six Hundred, Washington, D.C. 20037) 
Vol. 11, No. 10, June 29, 1976, pp. 1-2. TRIS 138127. 

Safety belt use, which rose substantially after the Canadian 

province put in effect a mandatory belt use law early this year, 

has now dropped sharply. This study, which is based on wide- 

scale observations of people in automobiles on the roads, noted a 

52 percent increase in belt usage between December 1975 and 

February 1976. By June 1976, lap belt usage had dropped by 24 

percent, and shoulder belt usage by drivers and right front pas- 

sengers dropped by 29 percent. It was also noted that three- 
fourths of the teenage drivers and passengers involved in severe 


crashes were not using shoulder belts both before and after the law. 


Survey of Use of Left-Turn-On-Red. K. R. Agent. Division of 
Research, Kentucky Bureau of Highways (533 South Lime- 
stone Street, Lexington, Ky. 40508), Research Report 446, 
May 1976, 8 pp. TRIS 141345. 

The objectives of this survey were to determine the extent that a 

left-turn-on-red traffic signal (LTOR) has been used throughout 

the country and to learn how effective it has been. Responses 
were received from 43 of the 55 cities surveyed. Of the cities 
responding, 22 have either had past experience with LTOR or 
have recently enacted an ordinance that will allow LTOR in the 
future. Most LTOR laws limit its use to intersections of two 
one-way streets. A much higher percentage of cities have laws 
permitting LTOR in the western United States than in the eastern 

United States. Author. 


Freeway Wrong-Way Entry Study. P. B. Middlebrooks, Jr. 
Office of Materials and Research, Georgia Department of 
Transportation (Atlanta, Ga. 30334), Project No. 3-75, 
Dec. 1976, 68 pp. TRIS 153123. 

A device to stop wrong-way vehicles was installed on the East 

Ponce de Leon Avenue exit ramp from |-285 southbound near 

Atlanta. The device installed is a spring-mounted collapsing 

curb that will collapse when hit by exiting vehicles but will ob- 

struct entering vehicles. This device was evaluated, the wrong- 
way entry problem in the Atlanta area was assessed, and the 
state of the art in preventing wrong-way entry was surveyed. 

Time-lapse videotaping was used to observe the wrong-way 

vehicle stop device. During 17 nights of taping, six wrong- 

way movements were observed; one of these proceeded past 
the device and out of view of the camera. Findings of the re- 
search are that further steps should be taken to reduce wrong- 
way entries, ramp signing and marking should be periodically 
inspected and maintained, and the device is sufficiently dur- 
able and should be considered where less expensive methods 
of preventing wrong-way entries are not effective. Author. 


Getting the Most From Our Transport Facilities: The Role of 
Traffic Engineering. Proceedings of a Symposium held at 
the Transport and Road Research Laboratory, April 9-11, 
1975, Traffic Engineering Department, Transport and 
Road Research Laboratory (Old Wokingham Road, 
Crowthorne, Berkshire, RG11 6AU England), Supple- 
mentary Report 231, 1976, 200 pp. TRIS 152491. 

Fifteen papers are presented on traffic engineering and 

specific efforts aimed at matching or modifying the current 

demand. Papers cover trends in traffic flows and speeds, 
environmental concern and road investment, policy and 
current developments in traffic control systems, design of 
nonsignalized intersections, and traffic capacity in urban 
areas. Recent British traffic engineering developments in- 
cluding automatic route control are reviewed. Compre- 
hensive traffic management, use of traffic signals to in- 
fluence the amount of routing of traffic, and some pos- 

sible methods of restraining traffic are considered. The 

papers note that measures taken to increase capacity and 

reduce delay serve also to stimulate demand and lead to the 
need to consider traffic management and restraint tech- 
niques to limit the growth of traffic. 


Vehicle Conspicuity at Night. D.C. Andreassend. Proceedings 
of Eighth ARRB Conference, University of Western 
Australia (Nedlands, West Australia 6009, Australia), Aug. 
23-27, 1976, Session 21, pp. 2652. TRIS 148441. 

This paper examines the relative rate of occurrence of accidents 

by night and by day and then examines in depth certain acci- 

dent types that exhibit an above-average proportion at night. 

The accident types exhibiting above-average proportions in 

the dark are head-on, rear-end, and running off road. The 

rear-end accident type is shown to be predominantly a 

metropolitan problem, and its distribution by road type is 

studied for the metropolitan area. In 1971, 53.5 percent 

(5144) of rear-end accidents, involving two motor vehicles, 


occurred in the dark of which 23 percent involved moving 
vehicles and 30 percent involved Parked vehicles. Related 
work is reviewed, and solutions are Proposed to increase the 
conspicuity of vehicles at night. Author. 


Large-Area Detection at Intersection Approaches. Technical 
Committee 17, Southern Section. ITE Traffic Engineering, 
Institute of Transportation Engineers (1815 North Fort 
Myer Drive, Suite 905, Arlington, Va. 22209), Vol. 46, 

No. 6, June 1976, pp. 28-37. TRIS 138126. 

The literature on this subject has been reviewed, and a coherent 

restatement is attempted of the relation between controller 

operation and large-area detector design. This attempt to 
clarify the compromises that are forced on the traffic engineer 
in efforts to reach design objectives discusses the potential 
advantages and disadvantages of the loop-occupa ney control 

as well as the application to left-turn lanes. The detection of 

small vehicles (motorcycles), general application to through 

lanes and right-turn lanes, right-turn-on-red, low-speed 
approaches, high-speed approaches, and the short-green problem 
on high-speed approaches are also discussed. Important 
experimentation in large-area detection has been performed in 

California. Shifting presence zone detection developed in 

Sacramento County, area detection used in San Diego, and a 

minicomputer developed to supply conventional logic and 

whatever innovations that can be devised by the traffic engineer 
are briefly outlined. 


LAW AND REGULATION 


The Market Dominance Test: The 1976 Act’s New Approach to 
Railroad Rate Regulation. Richard J. Barber. Transportation 
Journal, Vol. 15, No. 4, Summer 1976, pp. 5-14; available 
Engineering Societies Library, 345 East Forty-seventh Street, 
New York, N.Y. 10017. TRIS 144073. 

With passage of the Railroad Revitalization and Regulatory Re- 

form Act of 1976, the United States embarked on an experiment 

in reduced railroad regulation. If used creatively and responsibly, 
the greater freedom now accorded railroads in their rate setting 
can work to their advantage and ultimately can benefit users. 

Whether the opportunity will be fully exploited depends largely 

on the ability of railroads, shippers, and the Interstate Commerce 

Commission to adapt to new ways and to permit this experiment 

in transport policy to be fairly tested. 


PUBLIC URBAN TRANSPORTATION 


Summary of Ohio’s Fiscal Years 1976 and 1977 Metropolitan 
Transportation Activities Relating to the Elderly and Hand- 
icapped. Bureau of Public Transportation, Ohio Department 
of Transportation (25 South Front Street, Columbus, Ohio 
43215), draft report, Sept. 1976, 14 pp. and appendixes. 
TRUS, USES TZE 

This update of a 1975 report summarizes the studies proposed in 

the 1977 unified work programs and indicates to what degree the 

transportation needs of elderly and handicapped persons are being 
met in urbanized areas of Ohio. Metropolitan transportation 
planning activities that emphasize the needs of the elderly and 
handicapped and the total cost of each planning activity are 
listed. Capital purchases for meeting the special transportation 
needs of the elderly and handicapped are also listed. Programs 

in Ohio’s urbanized areas are briefly summarized, and appendixes 

present excerpts from overall work programs of the Metropolitan 

Planning Organization for 1977. 


An Alternatives Analysis of the Rock Island Commuter Rail 
Service. H. Permut. Planning and Development Depart- 
ment, Regional Transportation Authority of Northeastern 
Illinois (8300 North State Street, Chicago, III. 60610), 
TR-76-09, June 1976, 76 pp. TRIS 148876. 


This case study of a major alternatives analysis evaluation 
presents, in a more general perspective, an empirical analysis 
of the trade-offs between commuter rail and bus service. A 
series of alternative services were developed, ranging from 
complete rehabilitation to partial rehabilitation to total re- 
placement of the commuter railroad by bus service. The 
alternatives were evaluated in terms of capital cost, operating 
deficit, user cost, social impact, environmental impact, and 
operational feasibility. Based on these criteria, the report 
recommends a complete rehabilitation of the railroad and a 
changing of the downtown terminal. The report shows that 
no type of bus service (feeder to rapid transit, feeder to other 
commuter rail lines, or express to the downtown) in this 
corridor can achieve the efficiencies that are associated with a 
rebuilt Rock Island Railroad. 


Commuter Van Pooling Operations for Employers. Consumer 
Relations, Chrysler Corporation (Post Office Box 1919, 
Detroit, Mich. 48231) 27 pp. TRIS 151953. 

The background information and operating procedures are de- 

scribed as well as the experience gained in launching and 

Operating van-pool programs at Chrysler’s corporate facilities. 

The program provides that the employer will furnish 12- 

passenger vans to employees who elect to participate in the 

program, The launching and administration of the program 
should be under the general supervision of the personnel 

Manager or administration manager. The requirements for 

both the driver-coordinator and backup driver are listed. 

The program should receive the support and encouragement 

of top management. The ways in which van pooling may be 

promoted are discussed, and details of fare calculation are 

set forth. Comments are also made on the evaluation of the 

program. Six exhibits that include manual and computerized 

employee-matching techniques, solicitation folder, orientation 
guide, and operating agreement for driver-coordinator are in- 
cluded, 


Tramways and Trolleys: The Rise of Urban Mass Transport in 
Europe. J.P. McKay. Princeton University Press (41 
William Street, Princeton, N.J. 08540), 1976, 282 pp. TRIS 
153063. 

This book is a historical and statistical investigation of the 

growth of the European electric tramway industry between 

1890 and 1910. The primary focus is on France, Germany, 

and Great Britain. Data are evaluated in terms of three basic 

sociological disciplines: development, diffusion and public 
management of technology, and innovation; patterns of en- 
trepreneurship and economic activity; and the impact of 
transportation changes on the urban environment. Con- 
clusions are drawn concerning these, and inferences are 

made about the future, It is observed that technological in- 

novation that has vast consequences for society cannot be 

allowed to run wild on the basis of what is currently cheapest 
and most dependable without proper regard for long-term cost 
and related negative consequences. 


RAIL TRANSPORTATION 


America’s Freight System in the 80's and 90's... But How to 
Get There? A conference presented by the Transportation 
Systems Center, U.S. Department of Transportation (55 
Broadway, Cambridge, Mass. 02142) Conference Papers, 
December 1-2, 1976, 244 pp. TRIS 144087. 

These papers relating to technology and freight transportation 

were prepared for the Conference on America’s Freight System 

in the 1980s and 1990s. It does not purport to be a com- 
pendium on all advanced freight technology, but gives an over- 
view of problems and possibilities. Titles are as follows: 

Forces of Change in Transportation; Testimony Before the Sub- 

committee on Aviation and Transportation R&D; Intercity 
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Transportation: Why Technology Is Failing; Technology for 
Advanced Air Freight Transportation; A View of Air Freight 
Developments in the Next Decade; Software Technology and 
the Quantum Leap; Cargo Aircraft Technology in the Context 
of Economics; TRAILS: A New Concept in Freight and Pas- 
senger Transport; Outlook for Pneumatic Pipelines; Interna- 
tional Steam Coal: The New Energy Competitor; Research 
Opportunities for Railroad Information Systems, 1975-1990; 
Rail Terminal Information Systems; Southern Pacific’s Car 
Activity System; Future Trends in Railroad Motive Power in 
the United States; Air Cushion Technology Contributions to 
America’s Future Freight Systems; and Federal Highway Ad- 
ministration Research Effort for Assessing the Economic and 
Safety Implications of Increased Truck Size and Weight Limits. 


lowa Rail Passenger Service Study. Office of Transportation Re- . 
search, Planning and Research Division in cooperation with 
the Railroad Transportation Division, lowa Department of 
Transportation (Ames, lowa 50010), Feb. 1976,93 pp. TRIS 
152684. 

This study, which was prepared at the request of the lowa legis- 

lature, examines passenger transport alternatives for east-west 

travel in and through the state of lowa in an effort to guide 
decisions regarding the necessity, practicality, and desirability of 
additional rail passenger service. The present Amtrak route 
across southern lowa was compared with three other possible 
cross-state rail routes on the basis of populations, competitive 
services, travel time, frequency and flexibility, and costs per 
passenger. It was concluded that predicted ridership of any new 
route would be small, there would be no signficant energy savings 
or environmental enhancement, necessary subsidy funds would 
yield greater public benefit if used in other ways, and there was 
little prospect of such service being operated as an Amtrak ex- 
perimental route. 


A Case of Railway Mania. Robert B. Shaw. Trains (Kalmbach 
Publishing Co., 1027 North Seventh Street, Milwaukee, Wisc. 
53233), Vol. 37, No. 7, May 1977, pp. 22-27. TRIS 152658. 

The author states that railroad routes not only exceed today’s 

transportation requirements but also exceeded the requirements 

of the railroad’s own era. Exaggerated ideas of traffic to be de- 
veloped, regional and municipal rivalries, and an excessive spirit 
of competition all contributed to gross overbuilding. Excessive 

duplication of facilities has weakened certain parts of the U.S. 

railroad system ever since. The author traces the construction 

and abandonment of railroads in western New York State to 
illustrate his point. The deleterious effects of overbuilding 
practically made ConRail and its consolidations and abandon- 
ments inevitable, he concludes. 


Implications of the Local Rail Assistance Section of the Railroad 
Revitalization and Regulatory Reform Act of 1976. P. Baumel 
and others. The Logistics and Transportation Review (Faculty 
of Commerce, British Columbia University, Vancouver, V6T 
1W5, B.C., Canada), Vol. 12, No. 5, 1976, pp. 293-308. TRIS 
152674. 

The local rail service continuation program under the Railroad 

Revitalization and Regulatory Reform Act of 1976 does not 

promote improvement of the efficiency of local rail service be- 

cause funds are prevented from being used to upgrade lines with 
potential benefit-cost ratios greater than 1.0. If such lines are per- 
mitted to deteriorate and if lines with ratios under 1.0 are sub- 
sidized but not upgraded, gain will tend to bypass both types of 
lines. If the law were revised to provide for upgrading of marginal 
lines to increase the efficiency of local rail service and to encourage 

adjustments in product flows and shipping facilities, section 803 

funds could be more effectively expended and could result in im- 

proved allocation of funds for rural freight transportation. 


Ilinois Rail System Plan: Phase II. Illinois Department of Trans- 
portation (126 East Ash Street, Springfield, Ill. 62706), Dec. 
1975, 58 pp. TRIS 152661. 


This rail plan is the qualification of the State of Illinois for funds 
allocated under section 402 of the Regional Rail Reorganization 
Act of 1973 to continue local rail services on Penn Central (PC) 
lines that would otherwise be abandoned. The objectives are 
minimizing of the adverse impacts of changes in the transportation 
system and maintenance of an adequate, balanced transportation 
system to serve the state. Of 280.5 miles of PC trackage not rec- 
ommended for inclusion in ConRail, 39.6 miles were out of ser- 
vice and not eligible for subsidy. The remaining 240.9 miles 

are recommended for sale to solvent railroads or for service- 
continuation subsidies. 


Cut-and-Cover Tunneling: Volume 1—Construction Methods, 
Design, and Activity Variations. G. E. Wickham and H. R. 
Tiedemann. Jacobs Associates (500 Sansome Street, San 
Francisco, Calif. 94111), Report FHWA-RD-76-28, May 
1976, 213 pp; Available NTIS (Springfield, Va. 22161). 
TRIS 141360. 

This report contains an overview of the design-construction 

process that was used to investigate the various activities 

involved and the methods by which they can be combined for 
optimum results. Considered were two urban sites with low 
and high water table with adjacent structures supported on 
alluvial soil by spread footings. Three types of ground support 
systems are included: soldier piles and lagging; cast-in-place 
concrete walls; and precast concrete walls. Methods that are 
particularly appropriate, or conversely important for urban 

site conditions, are commented on. A subjective method of 

evaluation of alternative activity methods is presented for 

sample activities and used to reduce the number of variables 

to be considered to a manageable number. Design criteria used 

for permanent structures, ground support, bracing, and decking 

are discussed, and a set of composite design guidelines represent- 
ing the best features of current design practice are presented 

and applied to design the several options of ground support and 

bracing required by the specified site conditions. The results of 
site conditions, construction methods, activity alternates, and 
design are summarized; and methods of estimating total 
construction costs through the use of a proprietary computer 
estimating program are discussed. 


New Jersey State Rail Plan for Rail Transportation and Local Rail 
Services: Phase Il. New Jersey Department of Transportation 
(1035 Parkway Avenue, Trenton, N.J. 08625) December 9, 
1975, 260 pp. TRIS 152683. 

This phase of the state rail plan, submitted to the Federal Railroad 

Administration, presents detailed analyses and results of the 

evaluations made for each segment of the 193.8 miles of rail lines 

not to be included in the ConRail system. Recommendations are 
presented that suggest possible methods for continuing service or 


for alternative disposition of excess rail rights-of-way. The statewide 


significance, its value as part of existing operations, and operational 


alternatives for continuing service are examined for each segment. 
Desirable alternatives for each consider state fiscal policy, local rail 
user desires, and the most economical option available. 


SOCIAL AND HUMAN FACTORS 


Transportation for Tennessee's Elderly. Kimley-Horn and Asso- 
ciates, prepared for the Bureau of Mass Transit, Tennessee 
Department of Transportation (805 Transportation Bldg., 
Nashville, Tenn, 37219), April 1975, 125 pp. TRIS 153115, 

In an effort to determine the transportation needs of the elderly 

and to determine how these needs can be met within the public 

and private resources of the state, a study was initiated to review 
current literature, assemble pertinent demographic and trans- 
portation data from previous studies, and conduct a statewide 
survey of the elderly. Various alternative systems were analyzed 
to determine how best to serve the additional travel needs of the 
elderly. The report identifies and evaluates the most feasible 


transportation systems with regard to economic feasibility, 

level of service, dependability, physical usability, monitoring ca- 
pability, manageability, and psychological acceptability. Alterna- 
tive management structures were investigated and analyzed with 
respect to the selected combination of transportation alterna- 
tives. Funding sources for capital expenditures and operating 
costs are also discussed. 


SOILS AND GEOLOGY 


A Comparison of Electronic Particle Counting and Pipette 
Techniques in Routine Mud Analysis. G. L. Shideler. 
Journal of Sedimentary Petrology (The Society of Economic 
Paleontologists and Mineralogists, Post Office Box 4756, 
Tulsa, Okla. 74104), Vol. 46, No. 4, Dec. 1976, pp. 1017- 
1025. TRIS 152490. 

Electronic particle counting and pipette size-analysis techniques 

are compared for their relative effectiveness in large-scale routine 

mud analysis. Optimum laboratory procedures for conducting 
electronic analyses with a model TA Coulter counter are pre- 
sented. Comparative electronic and pipette analyses conducted 
on the same samples resulted in equivalent precision for both 
techniques. Results of electronic analyses consistently showed 
size distributions significantly coarser than those obtained by 
pipette analyses. The laboratory efficiency of the relatively 
rapid electronic technique is far superior to that of the pipette 
technique, although more extensive precautionary measures are 
required to maintain a high level of analytical accuracy and pre- 
cision. The quality of electronic analyses largely depends on the 
effectiveness of standardized operational procedures established 
within the laboratory. Author. 


Swollen Densities of Subgrades in Black Cotton Soil Areas. B. R. 
Malhotra and R. M. Palit. Road Research Papers (Central Road 
Research Institute, Okhla, India), No. 136, Aug. 1975, 14 pp. 
TRIS 151955, 

This study evaluates factors, such as initial molding moisture 

content and compacted density, that influence the loss in swollen 

density of black cotton soils. Swollen density is defined as the 
lowest value of density to which a compacted soil swells upon free 
absorption of moisture. A large number of laboratory tests were 
performed on two black cotton soils to determine the variation 

in their swollen densities when compacted initially to different 

densities at varying moisture contents. The initially compacted 

densities varied from 1.3 to 1.60 g/cc, and the molding moisture 
contents ranged from values below, at, and above the OMC. 

Laboratory test results show that the loss in swollen density can 

be minimized appreciably by using moisture contents on the 

higher side of OMC, Besides, it is shown that compaction of 

black cotton soils to higher densities to achieve higher strength 

of the subgrade is advantageous only if done at water contents 

well above the OMC, 


The Rapid Measurement of the Moisture Condition of Earthwork 
Material. A.W. Parsons. Earthworks and Underground Pipes 
Division, Structures Department, Transport and Road Re- 
search Laboratory (Old Wokingham Road, Crowthorne RG11 
6AU, Berkshire, England), Laboratory Report 750, 1976, 

12 pp. TRIS 151956. 

This report describes the development of a test for the rapid mea- 

surement of the moisture condition of earthwork material. It is 

suggested that the method be considered for use in construction 
control to assess the suitability of materials in relation to the 
specified upper limits of moisture content and to avoid the mea- 
surement of moisture content with its associated delays. It 

could also be used to provide a moisture condition parameter for 

correlation with the engineering behavior of soil. The test method 

is based on the principles of compaction whereby the curves re- 
lating bulk density to moisture content tend to converge at mois- 
ture content values that depend on the compactive efforts used. 


The apparatus developed for the test is described, and the results 
of calibrations of the apparatus on a range of soil types are given. 
The results indicate that a single criterion of control could be 
applied with the proposed test regardless of variations in soil 
type. Author. 


Dams and Earthquakes, H, K. Gupta and B, K, Rastogi. (Elsevier 
Scientific Publishing Company, 52 Vanderbilt Ave., New York, 
N.Y. 10017), Developments in Geotechnical Engineering 11, 
1976. 229 pp. TRIS 153112. 

This book sums up the present-day knowledge on earthquakes as- 

sociated with large artificial lakes and discusses and assesses the 

focal parameters and macrosiesmic effects of the Koyna (India) 
multiseismic earthquake. The geology, hydrology, and seismicity 
of all known seismic reservoir sites are covered, and three known 
cases of induced seismicity following the fluid injection in deep 
wells are also similarly treated. The characteristic seismic fea- 
tures of reservoir-associated earthquakes and how they reflect on 
the changes in mechanical properties of rock masses near the 
reservoir are described, and procedural details of the calculation 
of the stresses added by a reservoir are outlined. Theoretical 

and laboratory experiments on the effect of pore pressure in 

causing shear failure are reviewed, and the part played by in- 

creased pore-fluid pressures in triggering the earthquakes at 

Denver, Rangely, Kariba, Kremasta, and Koyna is examined. 

Recent developments in fluid-flow stress analysis and in situ 

measurements of stresses are described briefly. Comments 

are also made on why certain large reservoirs are aseismic. 


Bearing Capacity of Saturated Sand Deposits. K. Ishihara and 
K. Matsumoto. Collected Papers (Department of Civil 
Engineering, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, 
Tokyo, Japan), Vol. 14, No. 7601, 1976, pp. 431-438. 
TRIS 151957. 

Described are the test equipment, sample preparation, test pro- 

cedure, results, and analysis of a series of shake table tests carriea 

out to observe the behavior of a 50-cm cubic model foundation 
resting on loose saturated sand deposits having relative densities 
of about 25 percent. It was found that, at the time the settle- 
ment of the model box begins to occur, the pore pressure in 

the portion of the deposit away from the model is equal to the 

initial effective vertical stress, indicating the occurrence of 

liquefaction. However, the pore pressure beneath the model 

box is always smaller in magnitude than that outside at the 

same depth; a heavier model foundation yields small pore 

pressures and vice versa. Settlement observations with and with- 
out liquefaction are recorded. It is concluded that the stability of 
foundations on uniform sand deposits is governed solely by the 
stability of the ground surrounding the foundations, irrespective 
of a margin of safety factor in the pre-earthquake conditions. 


Pore Pressure Build-Up in Alluvium Due to Pile Driving. K. 
Ishihara and M. Takahashi. Collected Papers (Department of 
Civil Engineering, University of Tokyo, 7-3-1 Hongo, Bunkyo- 
Ku, Tokyo, Japan) No. 7602, 1976, pp. 61-67. TRIS 151958. 

In an effort to predict whether a sandy alluvium will develop 

liquefaction during earthquakes, measurements were made of the 

increase in pore pressure that is caused by pile driving. Several 
holes were drilled near the place at which a pile was to be driven, 
and piezometers and accelerometers were embedded in the holes. 

The pile was driven by a vertically acting vibrator, and simultaneous 

measurements were made of pore pressures and accelerations. The 

place chosen for the test was a low-lying alluvium floodplain where 
likelihood of liquefaction in future earthquakes was of concern in 
connection with the foundation design of a long highway bridge. 

The response of pore pressure enhancement at this site was com- 

pared to the results of similar tests that had been performed at 

other sites under almost identical conditions. Author. 


Prediction of Liquefaction in Sand Deposits During Earthquakes. 
K. Ishihara and others. Collected Papers (Department of Civil 
Engineering, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, 
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Tokyo, Japan), Vol. 14, No. 7603, 1976, pp. 1-16. TRIS 
151959. 
A previously developed method for computing the progressive 


rise of pore pressures in saturated sands subjected to cyclic loading 


has been adjusted to fit data obtained from triaxial torsion tests. 
Also, the method has been incorporated into a computer code for 
the computation of pore pressures based on shear stresses ob- 
tained from an independent earthquake response analysis of the 
ground. The method has applied in three case studies involving 
sand deposits where actual acceleration records were obtained 
during recent major earthquakes. The predicted behavior of the 
sand deposits has been compared with the observed damage 
related to the deposits. Author. 


A Method for Continuous Measurement of Radon in Ground- 


water for Earthquake Prediction. M. Noguchi and H. Wakita. . 


Journal of Geophysical Research (1909 K Street N.W., 
Washington, D.C. 20006), Vol. 82, No. 8, March 10, 1977, 
poyoy, UctexsoylSsy7/,, Uilailkss alteyshi| ie). 
A detector is described that consists of a ZnS scintillation cham- 
ber for alpha counting and a separation chamber in which radon 
is emanated from groundwater to the gaseous phase. The radon 
concentration in the gaseous phase equilibrates with that in water 


according to the distribution coefficient. Alpha activities of radon 
and its daughters (218 Po and 214 Po) in the scintillation chamber 


are counted and recorded continuously. The counting rate of 
about 1000 cpm/10 power minus 10 Ci Rn/1 is obtained by the 
detector, which has an effective volume of 1.61. This paper 
gives a detailed description of the detector configuration and 
measuring system. 


WATER TRANSPORT 


Vancouver's Answer to the Rush Hour: Burrard Beaver and Bur- 
rard Otter. Canadian Shipping and Marine Engineering 
(Maclean-Hunter Limited, 481 University Avenue, Toronto, 
Ont. MSW 1A7, Canada) Vol. 48, Oct. 1976, 3 pp. TRIS 
152882. 

A description is given of the Burrard Beaver and the Burrard 

Otter, the first two of a series of catamaran water-bus pas- 

senger ferries for service on Vancouver's Burrard Inlet. The 


double-ended vessels, designed by Case Existological Labora- 
tories, allow maximum capacity for a given length and good 
resistance to heel without the need to turn around at the ter- 
minals. The ferries have six pairs of power-operated doors port 
and starboard, and the time taken to embark a full load of pas- 
sengers is minimal. 


New Approaches to Lifeboats and Rescue. Ocean Energy (IPC 
Industrial Press Limited, 33-40 Bowling Green Lane, London 
EC1R1, England), No. 5, July 1976, pp. 19-22. TRIS 149562. 

There are several approaches to the problem of escaping fire and 

other hazards at sea, ranging from specially designed lifeboats to 

parts of the rig that will act as boats in the event of emergency. 

One system consisted of a totally enclosed rigid craft, constructed 

of ag.r.p. one-piece molding with integral buoyancy and fire 

retardants added to the resin to make fire virtually impossible. 

The Whittaker Survival System consists of a fire-retardant g.r.p. 

capsule topped by a dome with two hinged doors and round 

hatchway. The final system described is a fire-protective cabin 
and raft, placed on a slipway near the stern of the vessel. In an 
emergency, the crew secures themselves in the cabin, and the 
person in charge releases the raft, which falls into the sea. 


TRANSPORTATION SYSTEM 


University Management of a Transportation Department's Re- 
search Program. D.H. Jones. Transportation Center, University 
of Tennessee (Knoxville, Tenn. 37916), draft copy, Jan. 1977, 
30 pp. TRIS 153114. 
Five state universities and the University of Tennessee are cooperat- 
ing in a program that encompasses research across all modes of 
transportation and involves many disciplines. An executive com- 
mittee formulates policy, a technical advisory council takes re- 
sponsibility for all technical aspects, and monitoring teams take re- 
sponsibility for implementation of research findings. Research 
needs are formulated through the development of problem state- 
ments that are ranked in the order of need. The highest ranking 
problems are developed into proposals and forwarded to the co- 
operating universities. Agreements of understanding are prepared 
and executed in conjunction with the advisory council and the 
selected university. 


a 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 


Academy and are drawn from academic, 


industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
|ts advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous In its orga- 
nization and election of members. 


